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FORGET for a moment that North Shore interurbans 
no longer race between Chicago and Milwaukee, and 
that owl-eyed Pacific Electric express cars have ceased 
10 deliver goods to tbe population of Los Angeles, or 
that Illinois Terminal's electric streamliners were put 
о rest in a scrap yard, The interurban era has long 
since drawn to a close, but you can make history repeat 
itself... on your own model traction layout 

The TRACTION GUIDEBOOK FOR MODEL RAILROAD. 
ERS provides valuable information about modeling the 
world of interurbans and streetcars, In this book you 
will find construction articles, track plans, and even 
tours” over layouts of other traction modelers. And 
prototype (the actual thing) often is the best 
TRACTION GUIDEBOOK contains a wealth of 


because the 
ch 
prototype material — photographs, articles. equipment 
to real interurban lines 


ns, and vis 

MODEL RAILROADER magazine once stated that trac: 
tion couldn't be beat when it came to wedging as much 
model railroading into a given space as possible. Inter 


urbans can round curves sharper than any diesel can 

negotiate; streetcars cam do twice as well. A single 
te 

perating fun. So, whether you рі 

tion empire rivaling that of 

Ihe huge Pacific Electric, or just add a small traction 


powered car consti rain, thus costs are lower for 


о construct а model tra 


short line to your present steam or diesel layout, the 


TRACTION GUIDEBOOK will be з useful addition to 
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Ш PROTOTYPE IN RETROSPECT 


The Lehigh Valley Transit 


Perhaps the sturdiest interurban of the Northeast, 
the Liberty Bell Line operated on sides of roads, 
private right of way, and rapid transit trackage 


A southbound t 


см LVT trolley freight tett) 
swings off private right of way to follow the high 
way {lett out of photo) at the summit of Lehigh 
Mountain near Allentown In 1951. Note the use 


dits for carrying wires between the signals and 

between the rails are 
2 propulsion current 
without short-citcuit 


waley connections every few hundred feet 


View of the Philadelphia & Western shops near 
62th Street snows the wye used to turn LYTS 
single-ended equipment. such as the Liberty Вей 
Limited being turned In the photo Note the 
Dress in the third rail at turn. outs, and also the 
small platforms trat enabled crewmen to de 
Scena from high platform cars to throw switches. 
Y the switentender was not on duly 


BY WILLIAM D. MIDDLETON 


AS а prototype for modeling, и в hard 

t find any other interurban line in the 
Northeast that had as much variety of 
Fight of way and operation as the Lehigh 
Valley Transit, This line began as a 
side-of-the-road trolley and progressed 
until part of the system was operating оп 
а rapid transit high-platform route with 
third rail, Yet 10 the end ofits existence. 
the Allentown end of the line terminated 
in the city streets 

Through the years the cars were built 
and rebuilt to match the ever-changing 
needs of traffic and the threats of com- 
petition. Here alone is a page for your 
modeling notebook — the idea of mak- 
ing your own equipment look like it was 
rebuilt to accommodate changing busi- 
eis patterns. To see how changes affec 
ed the design. let us start with the LV T's 
beginnings 


How it came about 


The Lehigh Valley Transit Co, was 
located in the "Pennsylvania Dutch" 
country of eastern Pennsylvania, with 
headquarters in Allentown. The LVT 
operated the local city car lines, as well 
a those in neighboring Bethlehem und 
Easton, and suburban and interurban 
routes io almost every direction from 
Allentown. At the türn of the century 
УТУ rail empire was confined to the 
Allentown urea, but Ihe company had 
plans for a high-speed electric railway 
‘hat would reach both Philadelphia and 
New York. The line never made it to 
New York. but by 1903 passengers rode 
Interurban cars from Allentown to 
Chestnut Hill, where they transferred 1o 
surface cars of the Philadelphia Rapid 
Transit Co. for the ride into Philadel- 
pha. For much of its length the trolley 
line followed the shoulders of historic 
Bethlehem Pike, over which the Liberty 


Bell had been hauled in 1777 to be con- 
cealed in Zion's Reformed Church in 
Allentown when the British Army occu- 
pied Philadelphia, hence the slogan 
“Liberty Bell Route." 

A few years later the line was exten- 
sively rebuilt for high-speed operation, 
and in 1912 a branch was completed 
from Wales Junction to Norristown, 
where a connection was made with the 
newly completed high-speed, third-rail 
Philadelphia & Western. Late in the 
усаг through operation was inaugurated 
from Allentown to the РАМ” 69th 
Street Terminal in Upper Darby, where 
passengers transferred to the wide-gauge 
Market Street elevated line of PRT. 

To operate its new service LVT 
bought а doren handsome wood and 
нес! interurbans from the Jewett Car 
Co. — LVT's 800 series in the number- 
ing scheme. The cars were capable of 
better than mile-a-minute speeds, and 
trucks of some of them were fitted with 
roller bearings. They included such de- 
tails as leaded "cathedral glass” in the 
arched upper window sections, tiled 
lavatories, solid inlaid mahogany wood» 
work, bronze fittings, and light blue 
ceilings. The main compartment was fit 
ted with green plush walkover seats, 
while smoking section seats were cov- 
стей with more durable black leather. 
Two of the cars were specially fitted 
with leather-upholstered mabogany club 
chairs. Smoker furnishings included 
bronze match seratchers and polished 
brass cuspidors 

Travel time between Allentown and 
Philadelphia had been 4Y: hours when 
the Chestnut Hill line was first opened 
but was cut 10.2 hours 15 minutes with 
the use of the new cars over the high- 
speed route. Since running time was fast- 
er and round trip fares were a dollar 
cheaper than on competing steam trai 
the interurbans soon were handling most 
Of the passenger trade 

A few years later, in 1916, LVT pur- 
fhased another dozen cars from the 
Southern Car Co. for local interurban 
service. They had vestibule doors at 
each end for loading at the P&W's high. 
level platforms, as well as big center en- 
trance doors for street loading. Number- 
ing ran from 700 up 
Rebuilds and color schemes. 

During later years LVT shops went 
through a bewildering series of rebuild- 
ing jobs on the two batches of interur- 
bans. Some of the center-entrance cars 
were entirely rebuilt into conventional 
end-entrance cars, while others simply 
had the center doors covered over, leav- 
ing the conspicuous drop-center sides in 
place. la time most of the cars were con- 
verted for one-man operation. The origi 
nal LVT color scheme of chrome green 
bodies, chrome yellow roof. and gold 
striping later was replaced by varying 
shades of red with tan or silver roofs and 
silver striping. 


During the 1920's some of the cars 
were converted to de luxe chair cars for 
service on the Philadelphian and Allen- 
tonian limited trains, which were operat- 
ed twice daily in each direction. Passen- 
gets paid only 50 cents, later reduced to 
з quarter. to ride the plush parlor cars, 
When automobile competition began to 
cut into LVT's interurban revenues in 
the early 1930's, the company fought 
back by converting some of its cars 
for “de luxe limited” service, Extensive 
structura) modifications were made to 
the cars and motors were rewired for 70 
mph speeds. New seats and window cur- 
tains were installed, and a lounge sec- 
tion, complete with sofa, card table with 
checkerboard, ashtray, table, and indi- 
vidual leather seats, was provided at the 
observation end. 

Like most interurbans, LVT went in 
for the special excursion business, Out- 
ings to Atlantic City and other seaside 
resorts, and Delaware Bay steamer ex- 
‘cisions were popular attractions in the 
earlier days, Ву means of connecting 
trolley lines, LV T was able to offer serv. 
ice 10 the scenic Delaware Water Gap, 
90 miles north of Philadelphia. The 
company's publicity film, A Honeymoon. 
Trip to Delaware Water Gap, was widely 
shown in 1941 10 stimulate traffic along 
this route. 


The СЦЕ cars 


The most radical change of all in 
LVT interurban equipment came in 
1939, when the company went shopping 
in the secondhand equipment market 
and came up with a batch of Cincinnati 
4 Lake Eric's famous high-speed cars, 
some of the finest interurbans ever built 

Let us look back in interurban history 
to the development of these cars. The 
САТЕ system had been formed la 1928 
by the consolidation of several Ohio 
lines, and the company’s energetic presi- 
dent, Dr. Thomas Conway Jr., set ou to 
develop a lightweight interurban car ca- 
pable of extremely high speeds ас 
would give a vastly improved service 
over the rejuvenated CALE system. Ex- 
tensive tests were carried out in conjunc- 
tion with car builders and equipment 
suppliers, and а design for the radical 
new cars was evolved. Liberal use of 
aluminum was made in the car bodies, 


which incorporated four motor of a new 
100 hp. design perfected by GE and 
Westinghouse, capable of speeds in ex- 
cess of 90 mph. As a publicity stunt, 
CALE car 126 raced against, and de- 


feated, an airplane 
Even new equipment and vastly im- 
proved service could not stem the loss of 
CALE% passenger business to private 
autos, and by 1938 the line was aban- 
doned and the high-speed cars were 
looking for a new home, They were just 
what LVT needed 10 pep up Из own i 
terurban passenger business, which hà 
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LVT На. 1030, an ex.indiana Railroad lightweight car. sails along ing hills and trim t: 


hw old main road between Quakarstown and Perkasie. Ра Theroli. — sylvania Dutch co 


А Philadelphia express loads passengers 
tion. In the background is Reading Com 
ways, Reading's Philadelphia-Bethlehem 

"competitive with the LVT, for И para 

offered no-change service to downtown Philadelphia, L 
tone had to change at 69th Street, and, after 1949, also N 
town On di 


A southbound LVT cer trom Allentown leves. 


сбомааша: 


СТ 


зочентойн. 


LEHIGH VALLEY 
TRANSIT CO. 


Northbound car 1023 (right) crosses trestle 


de better current feed for short distances. 


(иа wear, or to avald wire frogs where double track became 


single or gauntlet track for shart distances. 


declined 68 per cent over a 10-ycar ре 
riod. Thirteen of the cars were pur 
chased and extensively remodeled for 
berry Bell Limited service over the 
Allentown:Philadelphia line 

Exterior of the cars were finished in a 
striking "picador cream" color, with 
'mountain-ash scarlet” trim, Roofs were 
painted aluminum, pilots sheathed in 
Stainless steel, and chromium-plated ai 
horns, grab handles, and automotive 
type spotlights were installed. The dec 
огацче touches extended to the wheel 
tires. which were painted white. The cars 
were numbered from 1000, amd 1002 
was old 126, the race car 

Interiors were finished various shades 
of tan, brown, and green, and seats were 
covered with leather or mohair which 


Freight motors C15 and C7 (above) were converted interurbar 
оа the morning of February 3, 1950. made up thé 


cars These 
southbound 


package freight consist through Souderton on the Liberty Bell Route 


over Trout 
renk meadow and the Reading Railroad near South Allen 
own Look carefully — the trolley wire t» actually two 
wires strung clove together. This sometimes was done to 


ar to equal 


harmonized with the interior color 
Seven of the сагу had club compartments 
at the observation end, which were fur 
nished with comfortable chairs, sofas, 
and writing tables. Linen towels with an. 
embroidered Liberty Bell emblem were 
provided for the headrest 

At the same time, LVT acquired four 
of the Cincinnati Car Co.'s curved-side 
fishbelly" lightweight cars from the de 
funet Dayton А Troy Electric Railway 
in Ohio for Easton Limited service on 
the Allentawn-Bethichem-Easton inter 
urban line. These cars received a similar 
refurbishing job, except that exteriors 
were finished in scarlet with cream trim. 
They were numbered from 1100. 

Two years later one of the Indiana 
Railroad's high-speed lightweights was 


acquired and similarly overhauled. This 
car wat similar in appearance to the 
CALE cars but was rounded at the rear. 
As LVT No. 1030 the car was equipped, 
throughout with lounge furniture. One uf 
its de luxe features consisted of a minia- 
ture hanging garden on one wall, com 
plete with sansevieria and philodendron 
plants. The Indiana Railroad trucks 
Proved too large for application of the 
third-rail shoes needed for operation 
over the PAW and were replaced with 
trucks from one of the CALE cars which 
had been destroyed the year before In a 
spectacular fire 

To supplement the new lightweights, 
LVT retained a number of the older 
heavyweight cars, and in later years 
many of these were refinished in the 
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same cream and scarlet colors applied to 
the lightweights. Local business over the 
interurban line. particularly over the 
southern end, was heavy and during the 
later years of operation a group of for- 
mer Steubenville (Ohio) suburban cars 
Were usually used to supplement the 
through interurbans 

А trip aver LVT's scenic Phitadeiphia 
Division Liberty Bell Route incorpo- 
rated just about every conceivable type of 
interurban operation. For the first 13 
miles out of the 69th Street Terminal the 
Liberty Bell Limited. zipped over the 
doublearack thind-rail PAW, which has 
(ten been described аз a “super interur- 
ban." Extensive cuts and fills were em- 
ployed іп construction af the РАМ to 
permit high speeds despite the billy 
countryside through which it operated 
The PAW was built without a single 
grade crossing with either highways or 
‘other railroads. The most spectacular 
feature of the line was the 3850.109 
месі bridge that carried the cam over 
numerous steam railroads several canals 
and the Schuylkill River into the ele- 
vated Norrintown terminal 

AL Norristown LVT cars struck out 
over their own line, going immediately 
10 street level and later onto private 
right of way, The route passed through 
such trim communities as Lansdale. Sel 
lersville, Perkasie, Quakertown, and 
Coopersburg. Often the cars made their 
way on the streets of the cities and towns 
along the way. hut at some towns the 
fine sliced through on its own right of 
way. Sometimes the singletrack line 
still followed highways in roadside u 
ley tradition as it was originally Бой 
hut more often it headed off on Из own 
over the Pennsylvania countryside. 

Despite some severe grades, the line 
was well graded and ballasted and the 
cars were able to make mile-a-minute or 
heiter time, Cátenary construction was 
‘employed for much of the trolley wire, 
and block signals were installed 
throughout, Much of the overhead con- 
struction and many of the bridges were 
designed to permit two tracks, but 
double-tracking never took place 
Among the more spectacular structures. 
fon the route were high steel tresiles, one 
between Hatfield and Souderion and an. 
ther over Trout Creek meadow and the 
Reading Railroad at South Allentown, 
Just south of Allentown the cars climbed 
"ph to the crest of Lehigh Mountain at 
Summit Lawn, then hustled down the 


arth slope into downtown Allentown 

Most Keystone State interurbans were 
built w the S-2% or 9-37 —Penmsyl- 
vania broad gauge; which effectively 
prevented interchange with steam roada 
"This killed off many early lines in Penn- 
sylvania, but the LVT was built 10 
standard gauge and did not have this 
particular problem. However. steep 
grodes and sharp curves in city streets 
were junt as effective in ruling out car- 
ond freight traffic, Consequently, ГУТ 
built up am extensive package freight 
business, using special freight cars. that 
operated from Easton, Bethiebem and 
Allentown into з freight station at the 
РАМА 69th Street Terminal 

Originally. fat-roofed wooden freight 
motor were used in the service. but 
when the arrival of newer cars made 
many of the older Jewett interurbans 
surplus, they were converted into "trol- 
ley freight" cars and renumbered. Two 
and three-car trolley freights were usu- 
Ally operated over the line several times 
a day. Before the arrival of the light 
weight interarbans, which could not be 
operated in multiple unit, freight cars of- 
ten were combined in trains with passen. 
ger сам. 

Loading and unloading provided spe- 
cial door problems on the LVT. The 
lightweight cars were built so one man 
could handle both operation and fare 
collection, and quick unloading was not 
necessary. Thus there was no need for 
doors at the rear of the car, Some of the 
older cars had their rear doors blocked 
ff in later years 

On the PAW the platforms were high 
in the manner of a subway ог elevated 
line. On the rest of the LVT loading war 
from curb or even sireet pavement 
Therefore. there had to be both a step. 


welt and а flop-dows trap door over the 
well Furthermore, at some stations 
loading had to be at the efi side of the 
car. For instance. the loading was from 
the curb at the side of the street in Lans- 
dale. In Norristown the PAW terminal 
was а one-track elevated station with а 
high platform only on one side of Ihe 
track At these stations and others like 
them the motorman stepped aside to let 
the passengers ase the left front door. 

An trackwork this single-ended opera- 
tion also produced its problems, and 
мусі were installed at а number of 
places vo a car could be tumed 10 go the 
‘other way. This required backing a short 
distance and а trolley pole at the front af 
the car. 

Because LVT interurbans used a sild- 
ing shoe for current collection. periodie 
lubrication of the trolley wire was re- 
quired. A novel sight on the Liberty Bell 
Route was the monthly appearance of a 
specially equipped car which moved 
slowly over the line spreading a special 
grease on the overhead wire. 

Despite the lack of heavy freight traf- 
fic (which helped so many interurbans to 
survive), LVT kept going for a remarka- 
bly long time after ulmost every com. 
parable system had been abandoned. 
Through car service over Philadelphia & 
Western was discontinued in 1949, forc- 
ing passengers to transfer at Norristown, 
This move did not do Anything № im- 
prove the already dwindling passenger 
traffic and in 1951 LVT finally folded 
up it famous Liberty Bell Route inter- 
urban line in favor of buses. The Easton 
Limited cars had met a similar fate two 
years before, and the company's many 
city car lines soon went the same way. 
Some of the equipment went to Milwau- 
koe und Дома lines. 


Dre M Cre 


(Above) А soutnbound National Railway 
Historical Society special with No. B12 ifor- 
‚mer private car 999) meets an erC&LE car 
от northbound Liberty Bell Limited at 
Emaus Junction in 1949. (Left) Fresh from 
an overhaul, ex Dayton & Troy interurban, 
built by Cincinnati Car Co. poses outside 
LT s Fairview Shops in Allentown. LVT ac- 
quires four such cars for Easton Limited 
serve between Allentown Bethlehem und 
ato 


Interurbans seemed to leave пот nowhere In Fort Dodge, 
ars simply looped around the station: the passenger loading 


15 bula graveled ares about the frei 
Note Railway Express truck and the box car naxt 10 the station 


! platform. 


The Fort Dodge Line 


lowa interurbans outlived most others 


BY WILLIAM D. MIDDLETON 


IN Jowa the interurban tasted 
longer than in most other parts of 
the country or Canada. There was good 
reason for this — a reason that makes 
the Тома electric lines particularly well 
suited to model railroad simulation. Un- 
like most other interurban railways, 
which were built primarily as passenger 
carriers in competition with steam rail- 
томів, the lowa interurbans developed 
largely as shoriline feeders to steam 
lines. As a result з more friendly rela: 
tlonship usually existed Between them 
А substantial interchange in carlosd 
freight traffic developed between the 
(Мо this greater emphasis on freight 
traffic became the principal contributor 
to the long life of the Towa interurbans. 
Mont of the lines began their history 
during the boom that swept the country 
early in this century. but some were ес 
cations of what had been, at least im 
рим. steam short lines. Thus, even more 
certain sieantroad characteristics were 
carried into the traction systema 
The largest, and one of the most imer- 
cating. of these lowa “steam road" trol- 
leys was the Fort Dodge, Dex Moines & 
Southern Railway. usually known by ity 


slogan "The Fort Dodge Line.” Ik oper 
ated 147 miles of electric line in the very 
center of Iowa. Although no longer elec. 
irically operated, the system is still in 
business as a dieselizod freight-only line 


Fort Dodge Line growth 


The original portion of what was to 
become the Fort Dodge system was only 
3 miles of track opened in 1893 from the 
coal mines at Fraser — on the Des 
Moines River near Boone — 10 a con- 
nection with the Minneapolis & Si 
Louis at Fraser Junction, now called 
Wolf. А little tater another company ac- 
quired the line with the idea of extend. 
ing it into South Dakota. Eighteen miles 
of track were built north-northwestward 
to Gowrie, using 60- and 70-pound rail 

The coal business was good, but rail 
toad extension was not that simple 
Another company acquired the property 
im 1902. Track was extended. and by 
1905 the company, then kaown as the 
Newton & Northwestern Railroad, was 
operating 102 miles of railroad extend. 
ing from Newton in an almost-stralght 
diagonal line northwest to Rockwell 
Сиу. Its principal business was still 
hauling coal. At this time the roster in- 
cluded 5 locomotives, 45 coal cars, 2 


combination cubooses, and 2 pamenger 
care Two trains ran each way daily ex 
cept Sunday 

The FIDDMA&S itself appeared in 
1906. With New England financiers be 
hind it this new company acquired con- 
trol of the Newton & Northwestern. It 
also acquired the local street railway 
system in Fort Dodge and a 2-mile-long 
steam-dummy line operating between 
Ames and Jowa Sure College 

A 2S-million-dollar electrification 
program promptly was launched. For 
power, a steam-turbine-driven power 
plant, operating on coal from company- 
owned mines. was built at Fraser. А new 
25-mile electric line was built south 
from Midvale to reach Des Moines, 
Another line, 22 miles long. was built 
north from Hope to Fort Dodge. Trolley 
wire was strung over the intervening 38 
miles of existing steam line 

с in 1907 fast interurban passenger 

service was inaugurated over the 85. 
route between Des Moines and Fort 
Dodge with 10 handiome wood interur- 
ban cars received from the Niles Car Со, 
Another 7 miles af electric line way built 
from a new junction at Kelley to Ames, 
Passenger service on the nonelectrified 
portion of the system, as well as freight 
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The most spect 
crossing of a river, but rather of an unim 


service on the entire railroad. 
behind steam power, 

The expense of electrification threw 
the new company into bankruptcy in 
1910. The receivers endeavored 10 In 
crease the line's already-substantiat 
Freight business in order to improve 
earnings. One of the first steps was to 
convert fom 600-volt electrification to 
1200 volu dc." to provide more ude 
quate power for the operation of heavy 


operated 


lts the day after Christmas in 
за southbound Ir 


po 


н way жаз barely wide enough for 


haltway along the main fine between Fi 
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ular spot along the Fart Dodge Line is cot a 


3, and car 82 (adovel, operating 
In No. 4, departs Boone. Winter operations 
the FIDDMÉS meant equipping cars with snompiows t 
again! sudden Migwestern blizzards. At Boone 
аск and poles. Boone. a 
Givision paint and location of the панова s shops, was exa 
rt Dodge and 


Hefe пр croses the 
electric freight trains, The original pas 
Senger cars were re-equipped to permit 
operation of the higher voltage. and 
siceplecab сіе tives wer 

dered (rom General Electric for freight 
service Part of the original Newton & 
Northwestern line from Midvale 10 
Newton was abandoned ia 1912. The re 


maining steam-operated section feom 
‚pe to Rockwell City was electrified ai 
this time, making the Fort Dodge Line 
all-electric 

la 1916 the railway extended its op 


erations imo important new ну 
with the purchase of the Crooked Creek 
Railroad, à steam short line between 
Webster City and Lehigh. The CC had 
begun operation im 1875 as a 3-19 

gauge coal carrier. A route running be 
Side а Chicago Great Western branch 


мо 


terupts the rallroad's steady 


limb to reach Boon. Car 62 (above 
(^ à view that looks toward Boone 


provided a connection 10 i from the 
FIDDMAS main line ut Fort Dodge. 
The new line provided the Fort Dodge 
Line with access 10 one of the largest 
gypsurm-producing areas in the 0.5 this 
has provided the railmad with its largest 
single source of freight traffic ever since 

Mont of the Fort Dodge Line war built 
tw the high standards of steam railroads, 
but many of the characteristics common 
to interurbans also were to be found, At 
Des Moines the cars initially entered the 

y over the tracks of another inier 
urban, the lnter-Urbun Railway — later 
the Des Moines & Central Iowa, Later, 
the Fort Dodge Line obtained а new en- 
trance into Des Maines, making use of 
Rock Island trackage. The passenger 

m then operated directly imo the 
Rock Island sation. Still later a connec: 


sion was built near ¡he state capitol with 
the Des Moines Street Railway. and the 
Fort Dodge imerurbans began operating 
through city streets 10 reach a joint ter- 
minal with the Des Moines & Central 
dowa. Finally, when street operation was 
tiven up, and until the end of passenger 
service in 1955. the сагі terminated at a 
small station at the (оси of Capitol Hill 

At the попі end of the line, 100, the 
cars ran through streets in typical inter- 
urban fashion. Since the FIDDMES op- 
«емей the local sireet railway in Fort 
Dodge, the company's interurhans ran 
‘over the local tracks for several blocks 
10 reach their terminal. In 1941, street 
Tunning was given up. Ihe cam termi- 
ated at a station ot the end of the 
private right of way. 

‘Through the cities and towns between 
these two terminal cities the Fort Dodge. 
Line Вай its own right of way. Thus the 
‘operation of heavy freight trains was 
never hampered by street running, as 
was on so many interurban systems 


Geography 
Much of the country traversed by the 


Fort Dodge Line is the gently rolling 
fertile farmland typical of Тома: but 
northwest of Boone, where the line 
drops down into the Des Moines River 
valley, crosses the river, then climbs out 
of the valley, the railroad encounters 
some unusually picturesque and rugged 
terrain. 

Approaching this area a few miles 
from Boone, builders of the original 
Newton & Northwestern steam line were 
confronted by a deep ravine leading 10 
the river valley. They spanned it with a 
spectacular timber trestie 156 feet high 
and 784 feet long. A million board feet 
of timber went into its construction. The 
trestle lasted until 1912, when a flood 
washed out the center section. A crew of 
12 men worked 70 days constructing a 
‘new steel viaduct parallel to the original 
span. It was logically known as High 
Bridge, and it was the highest bridge 
ever built on an interurban railway. It ix 
mill im service 

Nonh of High Bridge. Fort Dodge 
Line rails descend into the valley, cross 
the Des Moines River near the com- 
pany's Fraser powerhouse, and climb out 


of the valley on а 2mile, 2.5 percent 
grade to the crest at Niles. The railroad 
recronses the river a few miles south of 

or Dodge on a massive steel deck 
truss. 

The Fort Dodge Line retained a few 
traces of Из steatn-road origin even into 
comparatively recent years At the 
Boone shops, center of the line's opera. 
tions, a battered wooden roundhouse 
that once housed Newton & North: 
western locomotives and an old tum. 
table used daily to run single-ended in- 
terurbans were kept in service. Another 
Fort Dodge Line roundhouse, originally 
used hy the old Crooked Creek 
mad. stood in Webster Сну for many 
yan. 

Passenger service 

Passenger-train service on the Fort 
Dodge Line was moderately frequent 
during the peak years of interurban 
operation. In 1916 the company offered 
за hourly service over the main line be- 
tween Des Moines and Boone. Cars de- 
parted every second hour far points 
north of Boone. The Webster City 


The junction at Море as a Nandy place fo schedule meets between passenger and freight 
irains. Locomotive No. 362 was а 16-wheel locomotive originally used by Oregon Electric 


branch, as well as the main line. had 
passenger service. Shuttle cars operated 
om Ше Ames and Rockwell Сиу 
branches. meeting all mainline trains 
‘The company also operated local sireci- 
car lines in Fort Dodge and Ames. 

Passenger traffic dwindled rapidly af- 
ler the development of the automobile 
and good roads. By the end of the 1920's 
FIDDMAS had discontinued all branch- 
line and local strcetcar services. Main- 
line schedules were reduced to four 
round trips daily, Scheduled service was 
reduced to two daily round trips in the 
early 1950. lo the hist year before pas- 
tenger service was entirely abandoned in 
1955, only one daily round trip was op- 
erated, The routing was unusual: Saring 
from the line's headquarters at Boone in 
the moring. а single car operated north 
ма Fort Dodge. then southward over the 
entire main line to Des Moines, and 
finally north again as far as Boone. Pas- 
senger» were almost nonexistent during 
the last few yenrx. the cars were operated 
principally for the accommodation of 
deadheading freight crews 

The 10 big combination baggage- 
senger cars delivered for the original 
Fort Dodge Line passenger electrifica- 
ion in 1907 were handsome wood cars 
typical of the distinguished interurban 
car architecture of their builder. the 
Niles Cur Co, The 53-foot, 37-ton сагу 
Were given even numbers only. from 64 
10 82. They were provided with graceful 
arched windows fitted with colored art 
Blass in the upper sash. Interiors were 
beautifully finished im mahogany and 
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furnished with leather-upholstered seats 

Although the сагу appearance orig 
inally was typical of the passenger stock. 
operated by many other interurbab syi- 
tems, numerous modifications im the 
Company shops gradually transformed 
them into highly distinctive equipment, 
The original cletestory was replaced 
with an arch roof. The arched upper 
window sash was replaced by a rectang- 
Jar section; a few windows on each side 
were blocked off. Another distinctive 
change to the cars was the installation of 
a steel reinforcing channel along the 
bottom of each side. Deeper truss rods 
replaced the original rods. 

The most impressive feature of Fon 
Dodge Line interurbans was their front- 
end appearance. A massive headlight 
was hung high in the train-door opening. 
A destination sign was mounted below 
the right-hand window, and a train num» 
ber indicator, unusual for an interurban, 
was mounted оп the opposite side An 
air horn and the large Jocomotive-type 
bell were mounted on the roof above the. 
left-hand motorman’s cab (the bell was 
typical of most lowa interarbans). Dur- 
ing winter months a big sheet steel snow. 
plow was mounted over the heavy wood 
pilot. Although the cars normally were 
‘operated only in one direction. they 
were equipped with a pilot. bell, air 
whistle, and controls at the rear end. and 
an extra trolley pole at the from end. 
These permitted backup operation 
Multiple-unit controls permitted opera- 
boa of the cars in trains 

Other distinctive features of the cars 


included an unusual oval washroom win- 
dow near the center on the left side, and 
з big smokejack on the roof for the coal- 
baming car heater. Until operation on 
Des Moines and Fort Dodge city streets 
was discontinued, the car were 
equipped with screens or bars across the 
lower section of the windows. An un- 
usual feature of the cars during the first 
few years they were in operation was the 
installation of both а standard seam- 
road-type MCB coupler and a Van Dorn 
coupler (widely used by interurbans) at 
cach end. 

Color schemes for the Fon Dodge 
Line interurbans changed several times 
during their half-century life span, Orig- 
inally they were finished in standard 
Pallman green. This was latet changed 
to a dull boxcar red: and 
around the end of World War 
cars appeared in bright canary yellow 
with medium green trim around doors 
and windows, and black toot, lettering, 
and underbedy. 

1n 1916 the line received а combina- 
tion passengor-boggnge car from the 
American Car Co. 10 supplement the 
original 10 Niles cars in mainline verv- 
ice. Although similar in arrangement 
and in many detalla to the Niles cars, the 
mew car — No. 02 — was unusual in 
ther respects. The 57.1001 car wns of 
composite wood and steel construction 


with an allesteel underframe. it was 
Mectaheathed up to the window silt 
level. Above the sill, wood sheathing 


was applied. The most distinctive fet- 
ture of the car was На extreme width of 
9-10" — over а foot wider than more 
typical interurban са 

To operate its branchline services the 
company used four 42-foot center en- 
trance combination baxgage-parsenger 
cars The first мо, Nos. 40 and 50, were 
‘wood, clerestory-roof cars built in com- 
pany shops: the last two — 52 and 54 — 
wete arch-roof wood-and-stéel cars built 
by the American Car Co. and McGuire- 
‘Cummings 

To provide luxury service on mainline 
passenger runs, FIDDMES purchased в 
handsome parior-observation car, No. 
38, from the Jewett Car Co, in 1912 
The clerestory-toof wood car wis op- 
rated ак a trailer. 1t featured an inlaid 
mahogany interior, bronze chandeliers, 
high-quality Brussels carpeting. art-glasy 

vthic arch windows. and a bras-rülled 
rear observation platform, A similar 
parlor car, No. 36, but nf arch-roof, steel 
onstruction, was purchased a few years 
ler from MeGuire-Cummings. The 
Sars were operated twice daily in each 
direction on through trains between Des 
Moines and Fort Dodge. They were 
Maffed by porters; а modest extra fare 
was charged: 25 cent. 

А small fleet of single-truck cars 
served 10 operate the companys city 
services in Ames and Fort Dodge 

Other passenger equipment operated 
by the Fort Dodge Line included а num- 


ber of former sream-railtoad coaches 
used as interurban trailers. Company 
“hras” traveled over the line in No. 7. a 
former Wichita Falls & Southern Rail 
rund business car. This car was scrapped 
about 1954 but was replaced Бу an 80 
foot airconditioned Pullman open-end 
observation car, the Mount Füruker, 
Which took the same number 
Freight service 

The Fort Dodge Line has always been 
primarily a freight carrier. Even in 1910, 
when interurban passenger traffic was 
near its peak, the line earned 60 per sent 
of its revenue from freight traffic. At one 
lime the line was described as the 
heaviest treight-carrying electric inter 


Just as the line seemed 19 leave from nowhere, И seemed to end 
owners, too, at te outskirts с! Des Moines. А scene like this 


urban in the country. Freight cars were 
interchanged with every steam railroad 
crossed by the electric line; in 1910, 
FIDDMAS was interchanging an aver. 
age of 500 cars monthly. This inter. 
change traffic made the Fon Dodge 
Line such an integral part of the na- 
tional steam-railroad network that И was 
one of the few interurbans operated by 
the United States Railroad Administra. 
tion of World War I. The company has 
always owned а large quantity of sian- 
dard freight cars. In 1918 it had no less 
than 2500 of them. Even in recent years 
the company has bought as many as 200 
new boxcar in a single order 
Carload freight continued to operaie 
behind steam after the original 1907 


Cab view (left) approsching Harcourt. where the FIDDMES cro 
foute of the Chicago & North Western. (Above) After passing the junction with 
the branch from Webster City and Lehi 

the cars skipped over the Des Moines River on this deck truss bridge Car 72, 
опе of 10 delivered by Niles in 1910, was recorded here in 1955 


wed a secondary 


(where all the ipypsum originated), 


electrification af the line, although the 
Company's original interurban equip- 
ment order from Niles did include a 
large wood box motor for handling 
small freight shipments. А few yea 
later, McGuire-Cummings delivered з 
second box motor; this was equipped 
with a large removable nose рі so that 
it could double as a snowplow, Later, 
when the FIDDM&S began hauling all 
of its freight traffic with electric loco- 
motives, the two box motors were con- 
verted 10 work equipment. The Niles 
box motor, after a portion of the body 

removed and a telescoping tower 
was installed, became а line с 

The Fort Dodge Line received its first 
есе locomotives in 1909 when 


might be common today it highways had not prevailed, Left to 
right: car 74, locomotive 20 


and а FIDDMAS "eer. 
п 


Baldwin-Westinghouse delivered two 
dard 43.10n steeplecab locomotives 
When the system converted trolley volt 
age to 1200 volts, these BW locomotives B 
were re-equipped for operation on the ма 
higher voltage and five new 40m 
sieeplecahs were purchased from Gen. 
eral Eleciric, Both groups of locomo. 
lives were numbered in the 100 serien 

In 1912, two General Electrie 70-100 
steeplecab locomotives were added to 
the rover. Two more GE locomotives 
this time the boxcab туре, were pur 
chased in 1915: still another GE steeple. 
cab was udded in 1928. 

In 1950 the line purchased a third 
hand 6069 MeGuire-Cummings 
sieeplecab. This was built in 1915 for 
the Waterloo, Cedar Falls & Northern 
Later it was sold to the lowa Transfer 
Railway. an electrified terminal system 
in Des Moines, before going to the Fort 
Dodge Line 

All of these heavier locomotives were 
numbered in the 200 series 

Freight traffic boomed on the Fort 
Dodge Line after World War I. To pro- 
vide additional motive power for the 
growing tonnage, the company acquired 
three big ló-wheel elect 
from the dieselized Оп 
Railway. This was in 194 


е trach main of m CANW — in typi 
These un- ая Е VIL The three-car train In a 1954 rallfan special 


east — га 
Ea 


Т Уласа AS 


Car 66 ls s Niles product that arrived on the FIDOMAS in 1907 graceful arch side Windows, dut through те years the shops modi 
with nine sister cars Originally No 66 had з clerestory roof and fied the appearance of tha old wooden cars af this series 
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usual locomotives had been built in OE 
shops in 1942 and 1944, utilizing trucks 
amd motors from scrapped. passenger 
curs. То permit operation around short 
radius interurban curves, their four 
power trucks were mounted under a pair 
of articulated frames. Cabs were isolated 
in the center with a long hood at each 
end, giving them the appearance of an 
elongated steeplecab locomotive. These 
powerful locomotives were capable of 
moving a 650-ton train up the line's 2 
mile, 25 per cent Fraser Hill grade. 
This was well aver twice the rating of 
the older seeplecabs. They were num- 
bored in the 360 class 

In the lare years the Fort Dodge Line. 
freight locomotives were painted in the 
same bright yellow and green applied to 
Passenger equipment With the excep- 
tion of the farmer Oregon Electric loco. 
motives, which were numbered consecu 
tively, and siceplecab locomotive No. 
208, only odd numbers were assigned 1 
FIDDMAS freight locomotives 
The latter years 

Early in 1949 the Fort Dodge Line 
began a planned program for dieseliza 
tion with the purchase of two 70-ton GE. 
diesel-electrics. These were sufficient to 
dieselize the Webster City and Rockwell 
City branches. In June 1954, the Des 
Maines River went on a rampage that 
upset the Fort Dodge Line's dieseliza 
tlon timetable. The Fraser power plant 
was flooded, und for 4 months and 10 
days the trolley system was without elec 

power. Passenger service was sus 

pended, Five diesels, three of them bor 
rowed from the Rock Island and the 


Minneapolis & St. Louis, managed to 
keep freight traffic moving Oddly 
enough, this temporary dieselization 


helped prolong the electrification of the 
FIDDMAS. This was because the heavy 
‘expenses of repairing flood damage to 
the power plant and the track in the river 


No. 62, the fone American Car Co. car on the rost 


(running extra as the white flags Indi- 


ale) paused in the hot sunshine of a summer afternoon at Campus, near Ames, in 1940. 


valley forced the company to delay the 
purchase of the additional diesels 
needed 10 complete the program. Elec- 
ic operation was resumed after repairs 
10 the power plant were completed, and 
continued for almost a year. Passenger 
‘operation lasted until the end of August 
1955; electric freight haulage gave way 
to all-diesel soon afterward. 


In recent years the Fort Dodge Lin 
was one of the many small lines owned 
by the Salzberg group, along with the 
Des Moines 4 Central Iowa, with which 
it connects at Des Moines 

Todas, both the FIDDMES and the 
DMÁCI are controlled by the Chic: 
& North Western Transportat 
pany 


The third series of electr 
motors purchased from GE 


locomotives bougnt by the Fort Dodge Line were four borcab 
Іп 1912 and 1915, No. 207 was built in 1915. 


Swinging westward in Des Moines (aft) the 
Fort Dodge Line is crowded to tho bluf by 
two Wabash tracks, five Rock Island tracks, 
and two Chicago Great Western tracks. Here 
No. 203, one of the 70-ton GE locomotives, 
is shoving some cars onto an interchange 
ack, No. 119 (above) was one of the five 
GE electrics built for the 1200-volt change: 
over in 1911, At the lime this photo was 
taken (1951), No. 119 was 40 years old 
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Pacific Electric was America’s largest interurban system 


BY WILLIAM D. MIDDLETON 


THE "world’s greatest interurban rail- 

way.” they called Pacific Electric 
Railway, and there just wasn't any 
puting the proud title. For the tremen- 
dous system. which radiated in every di- 
rection from Los Angeles, operated aver 
1000 miles of electric railroad, embrac 
ing a huge four-county area and reaching 
over 125 cities and communities 

‘This Southern Pacific-owned Southern 
California traction empire had more 
than just size to justify its title of "great 
est” It had an almost endless variety of 
lines, services, and equipment. On Раси: 
ie Electric you could speed for miles 
along Pacific beaches, almost within 
reach of the pounding surf. You could 
ride through snow-covered. mountain 
scenery in little narrow-gauge open cars. 
Or you could travel through rural orange 
groves, vineyards and fields, Pacific 
Electric had a subway and an elevated; 
had four-track, high-speed interurban 
lines and single track “country trolley 
routes, it had smalltown local lines and 
incredibly busy street car lines where 
multiple-unit trains were the rule. 

Pacific Electric operated alinost every 
possible type of local, suburban, and in- 
terurban passenger service. and it had 


private cars, de luxe parlor car trains, 
boat trains, excursions with guide- 
lectures, and race-track specials И» 
passenger rolling stock ranged from 
single-track Birney cars to some of the 
largest steel interurbans ever Бой. 

PE moved a huge freight traffic be- 
hind steam and diesel — as well as elec- 
ithe — motive power, and it had a tre: 
mendous box motor express and mail 
business. 

Pacific Electric traced its origin to an 
1873 horse-car line. Its first interurban 
line, and one of the first in the nation, 
was created in 1891 when two local lines 
were connected by a bridge across the 
Arroyo Seco and interurban service was 
provided berween Pasadena and Los An- 
geles. Pacific Electric itself came into 
being in 1901 when Henry E. Hunting- 
ton. wealthy nephew of Southern Расіі 
«ку Collis P. Huntington. acquired the 
Los Angeles-Pasadena interurban and 
began construction of many of the lines 
that were to make up his great interur- 
ban empire. In 1911 PE was merged un- 
der SP ownership with three other major 
companies: the Lon Angeles Pacific, the 
Los Angeles & Redondo, and the Los 
Angeles Interurban, By 1915, when the 
huge system was complete, it represente 
al the construction and consolidation of 


Quaint cameo: Los Angeles-bound Pacific Electric PCC car 5009 rolls above Fletcher Drive. 
in 1955. The bridge was the highest on the Glendale line 


some 72 separate traction companies. 

Southern California electric line con. 
uction was tied in closely with real 
estate activities, and the completion of a 
new line usually set off a real estate 
boom. Typical of the promotions that 
followed the building of an interurban 
line was the “Grand Opening of Holly 
wond” staged in 1905 to promote the 
sale of land in the new development 
Special free trains carried passengers to 
the event, a free hurbecue was served, a 
brass band played, and many lots were 
sold to future PE riders 


The layout of the PE 


During most of its existence as a pas 
senger imerurban, PE was divided into 
three major, semi-independent districts. 
Largest of them was the Northern Dis- 
trict, which included some 400 miles of 
track and 33 lines, operating north and 
cast from Los Angeles 

An impressive part of the north war 
the four-track right of way that carried 
{tains to Pasadena and other San Gabriel 
Valley points. PE's longest and fastest 
line, the S8-mile San Bernardino line, 
was part of the Northern District. While 
the remainder of PE was operated with 
600-volt. current, the premier San Ber- 
mardino line was 1200 volts. 

The Western District, made up largely 


Owi-ayed Но. 400 lan ex-Sauthern Pacific car) departing Main 

947 modernization program 
Seventy.one "blimp" cars were overhauled, given new plush seats, 
litted with safety glass, and repainted in a new scheme 


Street station retlacted PEY 


x. 


of the lines of PE's predecessor, Los An 
geles Pacific, served a vast area to the 
west of downtown Los Angeles. Among 
its many destinations were Hollywood, 
Beverly Hills, Glendale, Burbank, the 
San Fernando Valley. and the beaches at 
Santa Monica and Venice 

The west was the site of PE's subway 
а mile-long tube completed in 1925, that 
gave trains a fast exit from the Hill 
Street Subway Terminal in downtown 
Los Angeles. but then left them to battle 
miles of traffic-congested streets. Los 
Angeles Pacific once had far more ambi 
tious plans for a four-track subway and 
private right-of-way route from Vine. 
yard to downtown Los Angeles which 
would have created the greatew rapid 
Transit system west of Chicago. But 
ГАР plam were "temporarily post- 
poned” during the panic of 1907, and 
ihe subway was never built 

The Southern District reached south 
from Los Angeles to Long Beach and 
San Pedro in the harbor area, southeast 
along Pacific beaches to Newport and 
Balboa and through the orange groves 10 
Santa Ana, and southwest to El Segundo 
and Redondo Beach 

PE's most fascinating piece of right of 
way was the spectacular four-track line 
south from Los Angeles to Watts on the 
Southern District. Trains of heavy inter 


PER largest clase 


urban cars raced down the center tracks, 
ovenaking the multiple-unit local cars 
that kept to the outer tracks, Box motors 
Carrying mail and express, and long 
freights moving behind MU 'ed freight 
motor, shared the busy rails with the 
passenger cars. During rush hours the 
parade of trains seemed almost endless 
and the air was never quiet from the 
lasting of PES distinctive air whistles 
at the many crossings 

Pacific Electric's elevated. was even 
shorter than its subway, Only two blocks 
long. it carried trains into РЕЗ Sixth and 
Main Street Station from the Northern 
and Southern districts. The nine-story 
terminal building was headquarters for 
PE and the Los Angeles offices of its 
owner, Southern Pacific. In addition to 
the elevated platforms for interurban 
trains, the building housed a ground 
floor ‘terminal for trains that arrived 
over Main Street trackage, and и termi- 
па! for РЕ extensive box motor express 
and mail service 

The road once had great ideas for its 
elevated, too. During the 1920's plans 
were ready for an extension of elevated 
trackage that would have carried North- 
‘ern and Southern district trains from the 
Sixth and Main terminal across the Los 
Angeles River to connect with existing 
Private right of way. But depression, and 


Y cars was the center-door "Hollywood" cars 
which operated on almost all 


uburban and local lines. 


lactric RPO 1407 was rebuilt from a Portland, Eugene & 
Eastern passenger car in 1937. PE had the honor of being the last 
interurban to have Railway Post Ottice service 


Steeplecad 1603, a Baldwin Westinghouse product of 1912, works 
а long freight train on РЕ Santa Monica Alr Line in 1941, PE 
freights were operated by electric. stem, and diesel power 
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public sentiment against elevateds, 
killed these and many other PE im. 
provement plans 

Pacific Electric survived longer than 
most of the great traction empires. The 
system's major rail lines were intact at 
the beginning of World War lI, and ca 
пей the greatest traffic in PE history — 
а peak of nearly 110 million rail passen- 
pers in 1945. Ancient wood cars, already 
being scrapped, were pressed back into 
service, and RO big interurbans were ob. 
tained from abandoned SP traction lines 
in the San Francisco Bay ares to help 
handle the record crowds 

But bus substitution came swiftly in 
the years following the war. The fate of 
the dwindling PE electric passenger op- 
eration was sealed in 1953, when the 
company sold lts passenger business to 
hus operator Јелке L. Haugh's Metropol- 
itam Coach Lines. which immediately 
announced a goal of all-bus service 


Famous for excursions 


Pacific Electric operated all manner 
of excursions. One of Southern Califor 
nis greatest tourist attractions was РЕ 
famed Mount Lowe line, originally built 
in 1893 by Professor Thaddeus 5 С 

Lowe, for whom the line was named 

Standard-gauge trolleys carried excur- 
sianists up Rubio Canyon to a pavilion. 
where there was a hotel, dance hall, and 
refreshment stand. Above Rubio, the 
Great Cable Incline carried them to the 
summit of Echo Mountain, where two 
additional hotels, the Chalet and Echo 
Mountain House, were surrounded by 
such attractions as hiking trails and 
bridle paths, a zoo, a museum, and an 
observatory equipped with a 16-inch 
telescope. The 3-million-candiepower 
Great World's Fair searchlight, which 
Professor Lowe bought and installed on 
Echo Mountain in 1894, was visible 150 
miles at sea. 

Above Echo Mountain, the 4 miles of 
31-6" gauge track of the Alpine Divi- 
sion carried the excursionists through 
spectacular mountain scenery to Mount 
Lowe Springs. where a fourth hotel, the 
Alpine Tavern, was built 1100 feet be 
tow the summit of the mountain. The 
narrow-gauge line wound through 127 
Curves and crossed 18 tremles, and its 
grades exceeded 7 per cen! at points 
The roadhed was carved out of solid 
granite throughout Из length. An out- 
standing feature of the Alpine Division 
was the Great Circular Bridge, which 
described an almost complete circle as it 
carried the cars around a small peak, 
high above a canyon. 

Although the Mount Lowe line oper- 
ated for over 40 years, billed as the 
‘Greatest Mountain Trolley Trip in the 
World.” troubles plagued it from the 
start Fire destroyed Echo Mountain 
House in 1900, and a 1905 windstorm 
toppled the Chalet and set a fire which 
destroyed every building on Echo 
Mountain but the observatory. A land- 
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slide smashed Rubio Hotel to the can 
yon Noor in 1909. In 1936 fire wiped out 
the last hotel, Alpine Tavern, and two 
years later а cloudburst destroyed much 
‘Of the railway itself, closing it forever 
РЕЗ predecessor, Los Angeles Расії- 
ic. had become known as Ihe "Balloon 
Route,” after the appearance of a map of 
its trackage, One af the most popular 
trolley trips in the West was Из "Balloon. 
Route Trolley Trip? which PE 
tinued for many years after the 1911 
merger. The Balloon Route excursion, a 
"10-dollar trip for а dollar.” took sights 
seers out Sunset Boulevard to Holly 
wood for a visit v the studio of world 
famous flower painter Paul de Longpre, 
through the bean fields around a place 
called Morocco — better known today 
as Beverly Hilly — and to the Soldiers 
ome at Sawtelle, where group pictures 
were taken, The excursionists made а 
stop at the famous Camera Obscura in 
Santa Monica before proceeding to the 
Playa del Rey Pavilion for a fish dinner. 
Before returning to Los Angeles, the 
¡our visited Moonstone Beach, Re- 
dondo, and Venice, which then boasted 
genuine canals and gondolas 
Similar excursions were operated on 
almost every part of the vast PE зумелі 
The “Orange Empire Trolley Trip" car- 
fied trolley excursionins on а 130-mile 
round trip from Los Angeles to Red- 
lands, visiting scenic attractions in Ihe 
San Bernardino County citrus area. The 
"Triangle Trolley Trip" offered a tour of 
the beach cities south of Lov Angeles 
Catalina Island vacationers rode the 
"Catalina Special." which provided 
boat-train service (o the docks at Wi 
mington, where a connection was made 


Tour traca speedway between Los Angeles and Watts on 


With steamer service to Avalon The 
service still was operated during the 
summer of 1956. the last of the РЕЗ 
once-numerous special runs 

Special events in Southern California. 
usually meant a tremendous passenger 
traffic for PE. Every New Years Day, 
thousands rode to Pasadena on PE trains 
to view the Rose Parade. A race meet at 
the Santa Anita track meant three- and 
four-car trains operating on a little as 
10-minute headway. The Los Angeles 
County Fair at Pomona was another 
event that called for frequent special 
trains 

Thousands of cars and locomotives of 
endless variety were operated by Pacific 
Electric in its long history as the greatest 
of all traction empires. 

Hundreds of city cars were required to 
operate PE's many local lines in South- 
ern California communities. Single and 
double truck, open amd closed, wood 
and steel cars — the variations were 
many 


Passenger equipment 

The balmy Southern California сіі 
mate was perfect for open-air trolley rid- 
ing most of the year. Most of PE's local, 
suburban. and interurban cars in the ear- 
Tier years were of the “California” type, 
with a closed center section and open it 
each end, or semi-open cars, with one 
end open and the other closed. Many of 
PES earlier cars came from predecessor 
companies and included all manner of 
designs. Some were former steam road 
cars. rebuilt for electric operation, while 
Others were once narrow-gauge cars. 

The largest of РЕ car classes, and 
some of the finest suburban cars ever 


Wil V. rtm. 
Limited-stop express trains kapt to the center tracks and locals to the outer on PE' famous 


Southern District. 


built, were the 160 steel cars of the 600- 
759 series. known as "Hollywood" сага 

Built in the 1920%, they saw service on 
almost every PE city and suburban line, 
and even operated for a time on some in- 

terurban routes. 

PE's most modern cars were 30 РСС. 
type suburban cars, which served the 
Glendale-Burbank line throughout most 
of their 16-year career. Buses took over 
the line in 1955. 

Many of РЕЗ steel interurbans were 
boomers, having come from other South- 
ern Pacific traction properties on the 
West Coast. Some came from SP electric 
lines ax Portland. The most recent arriv- 
als were the 300 and 400 classes, which 
came early in World War I from North 
western Pacific's third-rail lines north of 
the Golden Gate, and SP's Interurban 
Electric at Oakland, Over 72 feet in 
length. and weighing up to 63 tons, they 
were among the largest and heaviest in- 
erurbans ever built 

Мапу de luxe cars grated PE rails. 
There were observation cars for the nu- 
merous trolley excursions, and parlor 
ears for boat-train service to San Pedro. 
There were luxurious officers’ cars 
which transported many celebrities, in- 
cluding several presidents, as well as PE 
brass. Several of them served for years 
‘on the de luxe Newport-Balboa Commo: 
dore, Grandest of them all was the 
mighty Alabama, Henry Е. Huntington's 
private car. Regarded as one of the fast- 
est and finest interurbans ever built, the 
huge 63-foot $2-ton car, the personal 
property of Huntington, was kept at his 
San Marino estate. In later years the ог 


Рта Н миме M 


Pacific Electric's 1000-series cars perhaps were the most well known on the system, Three 
of them stand at Ocean Park in 1989 prior to a run to Los Angeles via the Venice short line. 
PE designed the 1000s in 1912. they were delivered by Jewett Car Company in 1913, 


Freight service 


A wide variety of box motor cars, 
many of them former passenger cars, 
were operated in РЕЗ extensive mail 
and express service, Until 1951, PE op- 
erated the last interurban Railway Post 
Office service in the US. on the San 
Bernardino line. Trucks took over РЕЗ 
box motor service in 1952 

The backbone of PE's freight motive 
power was a fleet of heavy steeplecah 
locomotives, almost all of them 
Baldwin-built or a homemade copy 
There was a wide range of lighter elec- 
trie freight motors as well, and PE had 
several gas-clectrics for operation on 
isolated sections of track. In earlier 
days, there were even а few steam loco- 


for service on the San Bernardino line 
Sicam power always was double-headed 
with an electric loco in order to actuate 
trolley-operated signals. Triple headers 
sometimes were operated, and there 
were occasions reported when ste 
diesel, and electric power all teamed up 
on the same train, 

Work and service cars are a necessity 
on any electric line, and PE had them in 
profuse quantities” tower cars, wire 
greasern, стапе cars, dump сат, rail 
grinders, portable substations, wreckers, 
‘weed burners, even a portable vacuum. 
cleaner car. 

No one could model Pacific Electric 
in lis entirety. of course, but for the 
model traction builder looking for a 
prototype for just about anything. Раси: 


mate car became a parlor-buffet trailer motives on the PE roster к Electric fills the bill. For this was 
ап the Sacramento Northern and itsmo- During World War Il. when freight truly an interurban’ tha! had almost 
lors and controls were installed on a PE traffic reached unprecedented levels, everything ever seen in the traction 
freight locomotive. hard-pressed PE leased SP steam power world, 
SE. 
втамавотно 


PACIFIC ELECTRIC | 
RAILWAY 


пад 


Newton is the focal 


of the Bemis Street Railway, Except for the bulldozer, the highway equipment is partsbuilt and scratchbuilt 


HO scale traction line operates with full-size controls 


BY DAVID L. WADDINGTON 


THE Bemis Street Railway of Newton 

Highlands, Mass has ib mythical 
operming headquarters in Newton Cea. 
tre, un imaginary location near Boston. 
Bemis, however, is an actual geographi 
cal area located where the boundaries of 
e towns of Newton, Waltham. and Wa 


colonial days 

Brass hat and general manager Norton 
D. Clark has lived all his life in the 
Newtons — which include Newton 
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Highlands, Newton Centre, Newton 
Corner, Newton Upper Falls and New 
ton Lower Falls — so it is only natural 
that he is intimately familiar with local 
history. He has a strong affection for 
both the railroad and the street railway 
companies that flourished there. Al 
though the Bemis Street Railway rolling 


tated by commercial 
its pattern of passen; 
ly influenced by the 
and machinations 
diesex & Boston 


the proto 
Railway. This 


line i fondly remembered by local 
trolley enthusiasts although it has long 
since been converted to buses. Express 
package traffic on the Bemis line, han- 
died with box motors and trailers, в 
reminiscent of the through services once 
operated by the Boston & Worcester 
Trolley Air Line and the Warcester & 
Springfield Street Railway. Interchange 
carload movements are inspired princi 
pally by the Grafton & Upton Railroad 
and the Linwood Street Railway, two of 
the several New England properties 
where diminutive steepleca electric 10. 
comotives once hauled railroad freight 


an active spot on the 
The two center -entrance cars on the 
double-rack curve are a Boston Elevated 
train. To accommodate baseball specials, 
Boston Elevated has trackage rights over 
the Bemis Street Railway from Newton to 
Bemis. The BE cars are Model Tramway im- 
ports; the ex-North Shore Line cars (Suy- 
dam) in the rear are used for rush-hour 
service and extra tripa beyond the capacity 
ot one-man equipment. The Birney car on 
the third leg of the wye handles the Norum- 
Беда Park shuttle. Narrow gauge trackage 
belongs to Whittin Machine Works. 


cars along the grassy side of the road. ог 
through rights of way in the woods 

The Bemis Street Railway had из НО 
beginning in equipment built from kits 
presented to Clark in 1940 by an uncle 
This effort replaced an earlier extensive. 
O gauge timplate layout which featured 
equipment of all three of the major tin 
late makers. The permanent HO layout 
started 10 take place when Clark 
quired his present house in 1962. Now it 
sprawls through the major part of the 21 
x 29-foot basement 

Operation on the Bemis Street Rail. 
way is a testimonial to the potentialities 
of HO traction. Dewirements are infre- 
quent and derailments are rare indeed — 
this on a layout that abounds in sharp 
curves and complex trackwork. Track 
construction is one of the management 
special interests. All of the crossings and 
turnouts were built from code 100 гай, 
Turnouts include several three-way turn- 
‘outs and а large umber of single 
tongue-and-mate turnouts. The 
overhead-trolley power distribution 
eliminates the rail-gap problems that 
would be a headache in equally compli- 
cated two-rail trackage 

The line has operated for the major 
part of its life without benefit of scenery 
Some gentle needling in 1967 from visit- 


A two:car freight extra Is waiting for passenger-car 623 to 
tion. Freight motor 641, seen hend on, is a Ken Kidder im 
prototype, Car 303 trailing it was built In the Bamis Street Railway shops trom з La Belle 
Ait. In the service equipment garage In the rear are з 1924 White line truck and a 1927 
White emergency wreck truck, Both scratehbujlt. The trolley plow beside the garage also ix 
Scratchbuilt. Norton D. (Skip! Clark, owner of BSR, handmade the crossings and turnouts. 


the crossing at Newton sta. 
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Fir 6 The line between indianapolis Ind. and Louisville Ky.on the change with the Pennsylvania Вагова served not only for general 
Interstate Public Service Company (later Indiana Railroad) was lo- — Ireight bu! also for coal delivery to the powerhouse. The shop was 
Cated adjacent to the main shops at Scottsburg ind. An inter- 70 173 feet. and the powerhouse measured 96 а 107 fal 


Fig. & This short spur siding on the Terre Haute, Indianapolis & semaphore that was rodded to the switchpaints Notice the double 
Eastern at Ogden, near Dunreith, Ind. was protected by a crude wire serving the main fine, and the third wire serving the siding 
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nals in the larger cities. Probably the 
most common practice was to use a store 
located on or near Ihe town square, re 
modeling it into a station by installing a 
ticket counter, newsstand, benches, and 
test rooms. However, there were numer- 
‘ous instances of well-built frame, brick. 
or stone structures. Many of these were 
combined either with substations ot with 
agents’ living quarters 

‘Station trackage was usually simple. 
Where a store was rented for the waiting 
room and ticket office. the interurban 
merely stopped in the middle of the 
street opposite it, holding up all rail — 
and most of the street — traffic while 
loading. This practice still occurs on the 
South Shore Line at Michigan City, Ind., 
on the last remnant of the interurban in 
that area, and one of the last in the coun- 
чу 

Sometimes the track would шта off 
the street and stop beside a building in a 
private alleyway. A grander develop- 


Fig 2 The Fort Wayne & Wabash Valley Traction Company operated an elegant parlor 


observa 


Fig. З. The Indianapolis Traction Terminal, a station and eight 


on car, Мо 504, posed here at Indianapolis Traction Terminal in 1906. 


es surmounted by an of 


ce building, was located at the junction of Market and Illinois streets. A minor street Wa 


bash) ar 


a walk for passengers cut a 


ment of this was very common in larger 
cities, where the platforms were located 
under shelter. This was the situation in 
Fort Wayne, Terre Haute, Muncie, and 
Indianapolis. Examples in other parts of 
the country were in Los Angeles; Mil 
wavkee; Denver; Akron; Dallas; Van. 
couver, В.С; and many other places 
Sometimes the shelter was merely an ex 
tension of the building's eaves, while 
sometimes the building was partly built 
above the trick 

The outstanding example of an inter. 
urban station in Indiana, and a contend. 
er for championship anywhere, was the 
mine-track terminal jm Indianapolis, 
shown in figs. 1, 2, and 3. The tracks 
were paired under a huge arched root. At 
the side, the station quarters were on 
the first floor of a company-owned nine 
story office building. Nearby were three 
freight sheds with additional tracks. All 
the lines into the city used this down- 
town terminal even before they were 


ова. all cine of the station's tracks 


merged into one system, In the opening 
year, 1904, some 5 million passenge 
patronized it 

In this terminal, and commonly eise- 
where, train movement was апе way ot 
any particular track. The cars entered 
vía specialwork (electric railway ter 
minology for a complex group of turn- 
outs) from one street and left via another 
street, At Indianapolis at rhe height of 
operation, tracks 1 through 4 were oper: 
ated northward for trains to and from the 
cast and north, while tracks $ through 9 
were operated southbound for trains to 
other directions. This was partly dictat- 
ed by the arrangement. of the city car 
tracks which the interurbana used to 
reach the outskirts 

Upon entering the terminal, a train 
would proceed to a spot for unloading, 
The location assigned depended on the 
traffic volume and the time umil the 
train's departure. The train could then 
either remain in that spot ог be moved 


Interurban station design for 
owns varied. This basic plan 
Included a substation and з transformer 
toom. Doors were wide enough to allow 
lectrical equipment to be delivered 


Fig. 5 Indianapolis t 


jon freight business grew vo big that this large terminal. more than 
1000 feet long, was built in the 1320s It had s track 


pacity of 100 
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Fig 1. Automatic gates discouraged passengers trom walking direct to trains trom sidewalks at the busy Indiana: 


W TRACTION AND MODELING 


в Traction Terminal 


Interurban right of way 


. . With the great systems of Indiana as a focal point 


BY JERRY MARLETTE 


THE growing popularity of imerur 
ban modeling may in рап be attrib. 
uted to the disappearance of nearly all of 
the prototype lines, in the same way that 
the steam locomotive has become such a 
matter of interest since its virtual extinc 
tion as a prime mover. Sentiment aside, 
however, the model interurban layout 
has many practical features in its favor 
Possibly the most important is that a 
complete layout can be built in a frac- 
Чоп of the space required for a similarly 
plete steam or diesel road. Short 
trains. small-radius curves, and less 
complex yards and stations are great ad. 
vantages 
1 think, 100, the model interurban is 
more realistic in appearance. A 
five-car freight train is exact prot 
on an interurban line. while a complete 
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ва steam or diesel road. 
eral times that many 
cars. When overhead wire is used. power 
distribution is 100 per cent realistic. Fi- 
nally, the model interurban system has 
the advantage of being comparatively in. 
expensive, Power cars cost only one 
fourth to one hall what 4 comparable 
unit of steam ог diesel power costs 
There can be suvings in track, structures, 
and other items in proportion ОГ 
course. the overhead іх an extra cost 

1t might be good to review the charac 
teristics of the interurban railroad. Im 
many ways the interurban closely resem 
bled the steam road, while in other ways 
there were marked differences. Among 
the resemblances were well-built road- 
beds; steel girder and truss bridges. 
block signaling and train order dispatch- 
ing; and a wide range of passenger car 
types, including parlor, dining, sleeping 


freight train 
would require. 


cars, and even observation-lounge cars. 

The interurban differed from the 
steam road in the frequent, almost uni- 
versal, use of city streets for entering 
cities and towns; short sidings of as little 
за two- of three-car capacity: frequent 
operation of one-car and other short 
trains; limited types of freight cars — 
generally only box, flat, stock, and 
dump cars. In addition, interurbans rare 
ly used rail heavier than 70-pound. 

My experience, and thus the basis for 
this story. is mainly on prototype con 
struction of the now-abandoned Indiana 
interurban lines. Most other regions had 
lines that were basically similar, espe. 
cially in the Midwest 


Stations 


Interurban stations varied in size from 
drawer space and a bench in a number of 
small towns to large maltitracked termi: 


The Bayside electric line meanders over 
under, And around The layout 


(Above right) Milwaukee Northern 1100 
swings off street trackage and onto private 
Tight of way leaving Bayside The car is 
typical of the equipment on the electric 
Nine, which is patterned after Milwaukee: 


The carbarn at Wiscona Junction is the 
main terminal for the traction line, which 
services а nalt-dozun industries here with a 
iteeplecab motor 


An interurban on t 


ide line nolas 


low modelers from the Sterting/Dixon, 
Ш, area. The concept of the LPAT is 
that of a metropolitan terminal railroad 
with large freight and passenger yards 
served by a variety of railroads. The 
LP&T represente an era of steam and 

diesel railroading, but an interest 
ing feature of the layout is the overhead. 
powered trolley system, added afier the 
steam road was ied The traction 
line tunnels under, bridges over, and 
squeezes around previously installed 
trackwork — a truly meandering Interur 


of the crossing ws a 
freignt-yard bypass 


ban There are tw» lines on the trolley 
system, both of which are operated out 
М a downtown terminal. The Bayside 
line is the shorter but more rugged route 
this rons past the LPAT's main freight 
yard to the waterfront area 


t has street 
Tunning. beside-the-rund running. and 
private right of way. This line sees heavy 
interurban equipment, city cars, and 
trolley freight trains. The Wiscona line 
runs in the street for a short distance 
then joins the steam rond. Из overhead 
extends across the back of the layout to 


There в little activity 
shed as the evening steammilroad local swings around the curve 
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Wiscona Junction. where the interurban 
turns off into Из own yard and carbarn. 
Most freight traffic on the trolley system 
is routed over this line, although interur- 
ban cars also use it. The fact that the 
traction line interchanges with the steam 
road makes й an integral part of the 
whole LPAT system. 

LP&T's traction system certainly adds 
flavor to this late-1940'%-era railroad 
and is truly an example of a successful 
addition of a trolley line to a model rail 
road layout 
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town, then swings onto 
vania Railroad main I 
fret y eng " ban line Bayside, the 

minates in Bayside The electric line parallels te highway into зі triangular 


Traction line addition 


Double the operating variety of your present model rail- 
road — a trolley line will fit in with minimum extra space 


BY LINN WESTCOTT 


PERHAPS you are а modeler who is 
werhead wirework and 
but would prefer t 


When entering a city, lay the interur 
han mainline tracks right down the mid 
die of Main Street 

sirecicar line, "n 


with the 
kage rights 


complex into the city. Many prototype lines did 
of varie out is that it requires lit this 
How about a streetcar line? If you ditional space Your imerurban line 


t have much space or yo ruid closely parallel the 


BY JIM BOYD 


Lets visit the Lake Port & Terminal 
Railway, built by Don Goshert and fel- 


tion. New streets were laid. Industrial 
spurs leading from the new freight вен 

е Were constructed by the SNY. The 
phe 's expresa depot was moved to a 
more central location which permitted 
additional offstreet loading space for ex- 
press trailers. A transfer company ас 
quired Из own terminal, and a major in. 
dustry was provided with convenient in- 
plant rail facilities. By providing a rail 
siding for it, à lumber company was in 
duced to locate on SNY property adja 
cent to the passenger depot 

The SNY passenger depot and carbarn. 
trackwork were redesigned for better 
Traffic flow and to provide larger storage 
and maintenance arcas. Main Street 
Again became the focal point of civic ac- 
tivity. It also came to be a center of in- 
terest for railfans and гай photogra- 
phen. 

The comprehensive urban-cum-rail 
renewal program was celebrated by the 
SNY management in fitting fashi 
vitatlons were sent to the presiden 
all the electric railway lines with which 
the SNY had interchange and tariff ar- 
rangements. The president of the Wal 
kill Valley Traction Co. arrived in one 
of his own line's cars — the accomplish- 
ment which led 10 that company's ar- 
ranging regularly scheduled service 10 
and from Walkill Valley points over 
SNY and WVT tracks 

In the Пей days of operation following. 
completion of the urban renewal pro 
gram, many difficulties were experi 
enced getting cars over the new trackage 
High spots in the paving had to be 
shaved: flangeways had to Ве cleaned. 
track and overhead wire surfaces had 10 


ве са ЎЎ 


Walkili Valley Traction’s heavy interurban No, 17 


This view of steeplecab No, 95, a product of 
Soutnern New York Railway's improvement 
Program, was photographed by а railfan 
who climbed onta the root of the transfer 
Company's freight shed. No. 95 is putting a 
car of materials onto the Leatherstociong 
Hosiery Company spur In Oneonta. Train. 
men refer to this as the “silk stocking run. 


passes West Oneor 


run to Richfieid Springs. The aged Бон car in the lef foreground now serves as a lineside 
toolshed for the SNY. A railroad lineman is preparing to do some maintenance work rom 


the tower car on Smallsnaw siding 


be checked for dirt amd alignment 
These corrections were tedious but re- 
sulted in quite acceptable performance 
"Can't you ever just sit down and rum 
it around and around!” was one visito 
querulous comment to John. Well, cars 
and freight train can run “around and 


jad,” he replied; but normal opera: 
ton means local and express passenger 
schedules alternating with freight move- 
ments. Let shipments in box motors 
and trailers, and less frequent sorties by 
‘work equipment — operation іх more in- 
teresting that way! 
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о 


2 
160 
imn 


iplecab No. 90, purchased from the Albany Southern and re 
bulit to Southern New York Railway standards, is about to enter ЗМУ motor 123 eases a mised train of three «esters and a combine 
the Broad Strmet track on the belt line around Oneonta over the steel bridge leading to Richfield Springs. 


v is SNY's pride and joy. М posed for the compa 
пуз official equipment photograph after it had been painted in 
SNY traction orange and tuscan red shortly after ts arrival from 


Huntingdon Model Works. SNY officials are certain 
In this panoramic view of Richfieid Springs, a steeplecab dozes in that No. 5's solid metal construction and operating snow brushes 
the carbarn as the "house on a габ” line car beads to Ihe street. To will be extremely helpful in keeping the tracks clear, and they по 
the right. No. 52 of SNY's inter +. 9 handsame. weh- longer will have to make excuses for suspended service whan the 
windowed car, pauses fo Ме and beautiful” piles up 
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York Railway 


Waicome to Oneonta, Walidi Valley Tr 
motorman of a single-truck car waits for 
Tow left) Two city cars pass near Main and Center 
ta's commercial street. Here freight and express motors mus 
diays. Express motor 21, with а trailer in tow, hesds toward 
Broad and Morket streets. 


руе No. 17 (above) putls into the dep: 


Nie the. 
handsome interurban to clear Main Street (8, 

rest (below) ix Orson. 

feel their way past trucks and 

= SNY express depot at 


Walkill Valley imerurban roaming SNY 
за part of a joint service offered by 

SNY and the nearby Walkill Valley 
Traction Со 

Other interesting SNY equipment in: 
cludes a steeplecab locomotive pur 
chased from the Albany Southern, and a 
double-ruck snow sweeper from the 
Philadelphia street railway system, The 
sieeplecab was converted to overhead 
pickup with trolley pole reverse accord: 
ing to SNY requirements and standards. 
The snow sweeper is from the Hunting 
don Model Works, und the SNY operat 
ing personnel i» considerably impressed 
with its design and operation. It has ex. 
cellent detail, and is of solid, welded 
(well-soldered) construction, The 
sweeper brushes are separately powered 
and can operate singly. The headlights 
operate in the direction of travel, To 
capitalize on the sweepers t 
and unusual appearance, great care was 
taken in painting it bright traction 
orange and tuscan red 


SNY painting policy 


All newly acquired SNY equipment is 
painted traction orange and tuscan red, 
with truck frames and undergear indus. 
jal black. Custom-printed SNY heralds 
У the dry-transfer type are standard on 
SNY equipment 

As the equipment sees service, the 
orange darkens in color; and roofs and 
trim become more of a roof-brown 
shade Dust, mud, and rust show increas- 
ingly as signs of road duty on the Indus 
trial black. The road's veteran cars wear 
these badges of service with unspoken 
pride. 

Keeping things under control 

Comrol circuitry ls simple on the 
SNY. Rail із gapped to form a number of 
control blocks. Trolley pole reverse is 
universally used — except on Ihe snow 
sweeper, the master mechanic can't fig. 
ure out how to accomplish it on that 
unit. The single-pole old city car is an. 
nher exception. 

The power source is a transistorized 
power pack. It develops realistic accel 
eration. А simpler transistorized pack ip 
available for auxiliary uxe when traffic 
demands An A-off-B switch for each 
block is used on the control panel to se- 


lect from either power source or to dend 
са the section. 

Some of the wood ties are not as 
ax the others, but instead carry a brass 
strip on top. These brass crossties help 
keep the track in gauge and also improve 
the electical continuity in each block 
Urban renewal 

The Southern New York Railway re. 
cently took part in an urban renewal 
project in conjunction with the city 
Oneonta. Results of the program were 

myfold and gratifying The city limits 
were expanded 10 include new residen- 
tial, business, and industrial construc 
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BY JOHN SHELDON 


THE HO scale Southern New York 

Railway is an electric interurban sys- 
tem constructed by John Sheldon of 
Yorktown Heights, N.Y, The model 
SNY's focal point is the city of Oneonta, 
from there the interurban line traverses 
the beautiful valleys of central New 
York state northward to Richfield 
Springs via the village of Hartwick 


Construction details 


Right of way on the SNY utilizes code 
ТО nickel-silver rail laid on top-grade 
wood ties. Crossings and both spring- 
and hand-throw turnouts were scratch 
built. Overhead is phosphor bronze wire 
hung from cast hardware. Span wires are 
supported from bra poles painted 
black to represent cast iron or weathered 
wood, a» appropriate to the location 

Siructures in Oneonta as well as else. 
Where in SNY territory derive in archi- 
tecture and construction from many 
sources, with the goal of fitting harmanı 
‘ously in the atmosphere of a New York 
State interurban serving the towns and 
agricultural areas in the mid-1920% 

The interurban depot in Oneonta and 
the station in Hartwick are Suydam de 
signs. The Palace Hotel is from a card 
board apartment house with one side 
brought forward to form the recessed 
front section. Віпо old general store 
has eluded the sweep of urban renewal: 
it began life as а haunted-house kit from 
Alexander. Vollmer furnished the basic 
materials for the lumberyard general of 
fice, the plant of the Rockville Co., and 
the real estate office, These structures 
were enlarged by kitbashing Other 
buildings are mostly scratchbuilt bur 
make use of cast metal and plastic win 
dows and doors freely. German embossed 
stone and brick paper and Norbeastern 
wood siding and lumber are frequently 
used. 

Street paving is sheet basswood with 
edges chamfered to butt against the rail 
Wheel grooves are shaped in plastic 
wood, a handy and workable material 
ik also used around switchwork and 
crossings, Sidewalks are of basswood 
painted several shades lighter than the 
gray asphalt of the street pavements. 
‘One street in the industrial section is 
paved with brick paper. its tan roadway 
contrasts nicely with the red brickwork 
in front of the carharn 

Streetlamps. both gas and electric 
had their bases cut short to reduce them 
to more compatible and aesthetic 
heights. The trees — from Britain's of 
Britain by reverse lend: lease — are par: 
ticularly enjoyed by Oneonta citizens, 


Equipment on the SNY 

Southern New York Railway's roster 
includes two interurban cars, three city 
cars, and quite a selection of box mo- 
tors, locomotives, and powered mainte 
nance equipment. One also will find а 
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The Southern New 


John Sheldon's traction layout captures the flavor 
of the interurban era in southern New York state 


The 40100 Baldwin Westinghouse B-1 loco 
motive (laht) is a veteran on the Вет 
freight roster, It was modeled after 
Springfield. (VL) Terminal engine of the 
same number. Car 623 (above) is а Model 
Tramways import. This car паз handled the 
interurban passenger service since 
converted to oneman operation 


ing traction modeler Dick Orr, of Oma. 
ha, Nebr.. resulted in a belated start 


this phase of the hobby. If the sharp- 


eyed reader notices that the photos 
centrate upon only two or three | 
tions on the line, he will accept the ex 
planation that these are the areas where 
scenery ls farthest advanced, 

Operating in conjunction with the 
trolley line is a modest amount of two- 
Tail trackage under the corporate vile of 
Newton Railroad, Because both lines 
represent а pre-1969 scene we can still 
imagine that the Newton Railroad is a 
bridge line connecting the New Haven 
Railroad with other New England car- 
riers. including the Bemis Street Rail 
way. As would be dictated by such a pro- 
totype situation, the majority of the 
steam-road cats on the system are from 
New England carriers. One car is a Che 
quot Club refrigerator car which com 
memorates a local prototype bottling 
firm which once had some private-owner 
reefers 

Stations along the line are named for 


points of prototype trolley interest 
which Clark has visited — Electric 
Junction, for example. is a name found 


оп the Niagara, St. Catharines & Toron 
to Railway 

Sundar company colon on the 
Bemis Street Railway's equipmen are 
kiltie yellow lower sides, aircraft cream 
window sach and letterboards, dove gray 
roof, and black and red trim 
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off to a storage track 10 make room for 
other trains. With 35.000 passengers and 
596 traits passing through the station 
every day (1916). the only trains tarry- 
ing for very long in the station were the 
last ones at night. These waited in posi 
tion (ог dawn departures. After loading, 
the trains proceeded our the other end of 
the station, around the block, and re 
versed their inbound course to leave the 
city, 

While the nine-track terminal seems a 
rather ambitious and overshadowing 
project for the average model interurban, 
Tine, many similar but smaller terminals 
— usually three- or four-track — exist- 
ed. A shed with four four-car tracks und 
а three- or four-story station building 
would be a respectable terminal for any 
model interurban empire 

Another very popular small station 
found with minor variations throughout 
the country is shown in fig. 4. Used as а 
terminal on small lines, or as a junction 
ог turnaround point on langer ones, the 
station included a small ticket office and 
waiting room. A substation and living 
quarters for the agent might be included. 
also, If no separate freight building was 
provided, a small express and Ісі. 
freight room might be added. A narrow 
team area alongside a two- to four-car 
stub track completed the station layout. 


Freight terminals and sh 


Freight terminals also varied, с 
from a single short stub track u 
large multitrack yardy as the one at Indi 
anapolis, fig. $, built in 1923. lt was 
needed 10 relieve congestion around the 
downtown terminal and was located just 
outside the Indianapolis business dis 
trict, lt featured two main sheds, one 
328 feet long. the other 401 feet. The 
sheds were the last word in freight hand. 
ling when built, including in their design 
such items as rollup doors and weighing 
scales 10 speed handling of Le.1 freight 
They tripled the capacity of the former 
terminal, When all the lines in central 
Indiana consolidated into the Indiana 
Railroad System in 1931, sufficient 
space savings were effected in the termi- 
nal to lease the north (smaller) shed to 
truck lines, while the Indiana Railroad 
retained the larger one. The new сома. 
‘dated terminal had a house track capac: 
Му of 42 cars, a team track of 55 cars, 
and dock space for some 50 trucks. 
This terminal plan lends itself admira 
bly to reduction of facilities for a model. 
One of the most interesting parts of 
any railroad is the shop area, where any. 
thing can be, and usually is, found. On 
an inerurban tine especially the shops 
served as the “gathering spot for the 
clan," and here at least one of everything 
ihe road had ever owned, from four- 
wheel mule cars to the latest locomo- 
tives, generally could be found. In the 
shops some cars were in Just for routine 
inspection und cleaning, some for re- 
pairs, while others were relegated to 


Fig 7. A simple path along the track provided access to this freight and passenger station 
A ара, (nd. The poweryard by the read contained transformers under the A-shaped frame, 
and circuit contactors with multiple hoods. Reduced voltage passed on to the substation 
where a motor-generator converted И to 600 volts. Some installations used 1200 volts. 


storage tracks on the back lot, awaiting 
the scrap dealer. 

Very few model interurban layouts 
have anything resembling complete 
shops. The reason? lt might be lack of 
plan data, or too complicated a project. 
or perhaps If until the 
тоа is in full operation. Actually an in 
terurhan shop is not as complicated 


might seem. Basically it breaks down 
into a few simple components that may 
include repair shop buildings, storage 
yard, and trackage that usually includes 
а wye or loop, Complex transfer tables, 
cranes, pits, and machine shops need not 
necessarily be modeled. Instead they can 
be imagined a» being inside the shop 
buildings — and thus forgotten, as far as 


was superelevates for operation at speed. Note the cattle guards, span. 
wie support of overhead wire. and the crude support for the platform and waiting shad. The. 
"oirdhouse- an the pole actually may have been в light, operated by a switch on the shed, 
for tailing trains. Station name Antioch, was painted on a rectangular panel hanging from 


span wire at upper right This Terre Н. 


Indianapolis & Eastern line went о Frankfort 


Ind. Note mat each house (е the background had Из men windmill 


EJ 


Fig, 10. Rondside interurban lines enteras villages by curving onto 
the condi they swung back on Ihe opposite side of town. 


modeling such facilities is concerned 

А medium-size shop fairly representa- 
live of the 1920' was at Scottsburg on 
the Indiana Public Service system. See 
ig. 6, Note the reservoir for boiler wa- 
ter. Also, coal had to be stored beside 
any power plant, except for the few that 
sed water power. 


Power plants and substations 


Many interurban lines had their own 
power plants. not necessarily beside the 
shops. Some, of course, were parts of 
large electric utility systems, so the size 
varied greatly 

Currents 10 run electric trains were зо 
high that voltage loss along the feeder 
lines was serious. Some very old car 
lines suffered severe loss of speed — 
sometimes even stalled — when operat- 
ing fur from the power plant. To over- 
come this, the substation was invented. 
This acted somewhat like з transformer 
but in most cases had to produce direct 
current, so some sort of rotary equip- 
ment was used. At fist substations were 
Incated every $ miles or so along a line, 
depending on how well the line was 
built. In later years higher trolley (and 
in some cases thind-rail) voltages were 
used, one of the principal reasons being 
to reduce the number of substations 
needing maintenance. 

‘Often a substation was built a! the side 
‘or end of some other rallrvad structure, 
such as the station mentioned, or under a 
signal tower, The substation received 
high-voltage a.c. from high-tension lines 
leading from а powerhouse, heavier 
wires at trolley voltage fed from it to the 
poles along the track. At frequent inter 
vals а feeder bridged from the main 
feeder 10 the overhead conductor wire it- 
self. Equally heavy feeders were needed 
to tle in the rails for reverse current flow 
back to the substation, 

In building a power plant ar substa- 
tion on à model line. practically any мее 
ar shape of single-story building can be 
used. Construction was usually brick, а!» 
though frame, stone, and concrete block 
occasionally were wed, To keep the 
plan simple. merely run a lead from the 
building to one of the overlicad poles. to 
Ye ри he набо ned other 

equipment inside a wire enclosure be- 
hind tbe building. as in fig 7. Either 
method in strictly prototypical, which ва 
break for both the lazy modeler and the 


зг 


‘one who can never find time enough 10 
work om his layout. 

Another form of power plant found 
n many interurban lines was the port- 
able substation, usually nothing more 
than an old boxcar containing а amall 
totary converter and a switch panel. 1 
chief advantage was that it could be 
moved quickly to points of poor voltage 
supply or extra-heavy traffic, or to assist 
after station breakdowns. Preparing one 
for model service is quick and easy: Let- 
ter "Portable Sabstation” on an old box 
car, park it at the end of a single-track 
siding, block the wheels (sometimes 
wheels were removed and the body 
blocked up where extended use was 
planned), and book it up to the transmis- 
sion lines on the overhead poles. it's 
ready for business. Detailed drawings for 
а portable substation of this type appear 
in another part of this book 


Interurban routings 


Now let's talk about the routing of the 
interurbans. 


Fig 12. UT bridges at New Castle. Ind. 


Fig 11. Lines paralieling steam ronda Usually swung onto the nent- 
est street lo go through a village. thus avoiding steam properties 


City lines do not fall into the interür- 
ban clamification, but in order to reach 
their terminals nearly all interurbans 
traversed street trackage, either their 
‘own or that of the city street railways. 
‘The typical line used by an interurban 
was a double-track car line from some 
point near the city outskirts to the down- 
Town terminal, In order to accommodate 
the wide interurban cars, some city lines 
had to be rebuilt with wider track spac- 
ing. Interurbans also entered town on 
single-track lines. Sometimes the local 
can had Instructions to take siding at 
passing tracks to let the big cars pass. 
rarer instances interurban or city tracks 
followed close to the curb of the street 

Sometimes poles were placed in the 
street, usually between the tracks when 
there were two tracks, with brackets to 
support the overhead wire. This was a 
great hazard to wagons and buggies — 
and later automobiles — so poles were 
placed along each curb, with span wires 
Instead of brackets. In same very wide 
streets (and this was common practice 
in the suburbs of Los Angeles) the poles 
were left in the middle and curbs were 
built on either side of the tracks to form 
а center strip and keep highway traffic 
off the car fine entirely. 

The interurbams of Indiana almost 
universally used wyes or loops to tura 
cars. This practice was duplicated in a 
number of other regions even though 
double-end cars were the usual type 
used. Even the lines equipped with 
double-end cars preferred to use loops to 
turn cars in downtown areas, usually 
making the loop by circling one or sev- 
eral city blocks. Smaller loops on com: 
pany property were common in Indiana 
cities. 

Somewhere near the edge of town the 
interurban swung away from the city car 
line, either into a fenced right of way 
that looked very businesslike or to quite 
the opposite, casually following the 
ситез and dips and rise» of a country 
mat 

In the open country, trackage and 
road-hed varied in size and quality from 
a single "rusty, wrigghy, weed-prown 
strip of iron" to three- and fouritack 
heavy, well-ballasted main tines, The 
most common type was the single track 
‘of 70-pound ralla. cinder-ballasted, with 
passing sidings located every 3 or 4 
miles. These sidings were usually 


Interurban railroads used no more earth І 
{о cross staam-rallrand tracks. This combi 


double-ended, with tralling-point spring 
switches and with a capacity of four to 
sia cars, Tw to four-car single-end sid- 
ings were also used, mostly for spotting 
cars at саше pens or other loading 
points rather than for regular train meet 
ing points 


Overhead construction 


Overhead construction was principal 
ly single bracket arm, fig. 8. but with 
span wires on curves and multitrack 
lines за in fig. 9. On sidings, the general 
practice in Indiana was span on the main 
line and bracket arm on the siding 
although span and double bracket arms 
were used by many lines. While by no 
means universal. more than one wire 
sometimes were used over the track in 
order to augment the feeder wires or 
make them unnecessary near the end of a 


Bridge and under 


es layout of Terre Haute, Indianapolis & E: 


Fremktort. Note 


branch line. Three wires are seen in fig 
8. Two are for the main line and the 
third is for the short spur. At a stub sid 
ing such as the one in this view. the con 
ductor had to lower the trolley pole and 
replace it on the siding wire before going 
in, This type of construction made frogs 
unnecessary in the trolleywork at pass 
V tracks and other sidings 
For access to populated areas and 
economy of land purchase, the majority 
of interurban lines were built adjacent 
to, and even paralleling. a steam railroad, 
or beside or actually on a highway 
shoulder. Sometimes interurbans did 
strike across country as a shortcut, but 


more often did vo because of inability to 
secure the usual parallel right of way 

The side-of-the-road lines entered vil 
tages by the simple expedient of «wing. 
ing over to the center of the road at the 


locking tower was built where THIAE 


ossed the Monon southeast 


паб Feeder connection to overhead wire 


edge of town, fig. 10, while those along 
side steam roads swung over to the 
nearest parallel street and down the cen: 
ter of that street through town. Soe fig, 
1I. This was necessary because a num 
ber of properties, some owned by the 
Meam railroad, were too highly devel. 
oped for the interurban company to con 
sider condemning them for off-the-street 
trackage, However, in the newer or 
poorly developed towns there were in. 
stances of private rights of way straight 
through town. In а few cases the Interur 
ban had to resort to some unusual та 
An interesting example is in fig. 12. 
Coming south from Muncie along the 
east side of the Nickel Plate, the Union 
Traction line first swung slightly to the. 
cast, then west above the NKP on я vin- 
duct. Next it had 10 run far enough 
‘southwest to line up for another vinduct 
across a line of the Big Four. 

Highways were less of a problem 
They were almost always crowed at 
grade, and at any angie. Protection was 
the standard wooden “Т” or "X" mark- 
er, although some roads did have elec 
tric flashers and even, in some caves, 
crossing gates, 

A careful application af the prototype 
principles outlined, when applted to the 
planning af a model imerurban system 

in a line you can be proud of. 

НУ accurate und tech. 

nically worthy to carry on the grand tra- 
real-life ancestor 


neuvering 10 ent 


dition of 
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Traction lines 


BY STEPHEN D. MAGUIRE 
AND MIKE SCHAFER 


INTERURBANS evolved from elec 
When trolley 
operation in cities and towns became 
successful during the 1890's, tbe fabu. 
Tous potential of electric power brought 
on that trolley lines could be ex- 
tended to connect with other cities and 
at the same time bring electricity w ru 
ral homes. Electric cars offering fast and 
frequent service could compete with 
parallel steam railroads. In addition. 
Intercity electric railways would provide 
better transportation 10 rural areis, in 
contrast to the travel om rough. dirt 
roads And so the interurban was born 

The interurban era lasted from the 
Inte 1890' until about 1930, although 
growth had stopped by 1912. After 
World War И mast of the few remaining 
electric lines ceased operation. In spite 
of a relatively short life span (about 
three decades), interurbans experienced 
phenomenal growth before World War 1 
and expanded throughout large portions 
of the country, especially in the Middle 
West where land topography made 
struction powible at minimum expense 
But it was during electric railway de 
velopment that the internal combustion 
engine was being perfected, and аве by 


trie street railways 
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asie car was Toledo & Western Мо. 6. Polished wood and deli 


the very streets and 


buses appeare 


highways that paved the way to doom for 


traction lines everywhere 
Interurban lines that relied solely on 
passenger traffic were vulnerable prey to 


highway competition from the start 
Those companies that had the foresight 
to also carry freigh 

were m Freight a 
Sage operation was especially dominant 
in the Midwest where many 


necting 
eir own freight 


interurban lines formed 
interchange service and packaging 
agency. Electric as Sacra 
mento Northern, Illinois Те Chi 
cago South Shore & South Bend, and the 
Fort Dodge, Des Moines & Southern de 
ped а f freight busi- 
that a life span.” 
Electric Railway Dictionary af 
an interurban car as "Any 
used in long-distance, high 


guished from с 


a In simplest class 
cation, interurban equipment c 


powered and non-powered 


pinstriping made this car a most handsome vehicle. 


cars, box or express motors and heavier 
electric locomotives, and special rolling 
stock. The latter includes parlor cars, 
diners, sleepers, baggage cars, and work 
equipment The amount of equipment 
found on an electric line depended on 
Ве railroad's size — some “interurban” 


lines never got as far ив electrification, 
but instead used gax-eleciric cars and 
even automobiles an flunged wheels us 
their passenger equipment! 


Equipment construction 


The classic interurban car a» envi 
sioned by most fans of traction is the 
clerestoried-roof, wood-sheathed car 
Typically found on interurban systems 
during the first decade of the century 
Many of them matched the elegance of 
sicam-road passenger equipment. The 
upper sashes of their large, arched win: 
dows often were resplendent with 
- car interiors favored rich 
polished woodwork, and plush 
final touch of elegance. No 
doubt such a car displayed a highly po 
shed paint scheme with delicate letter 
if. scrollwork. and striping 
Earlier interurban cars were of com. 
posite I is, they were 
m of wond and 
І members (but mostly 
wood). However, in 1910 a long chain of 
serious head-on collisions resulted. in 


This North Shore “Silverliner” coach is an example of  double-end closed car, with vestibules, controllers, and poles at both ends, 


telescoping cars and numerous deaths, 
und interurban companies — like steam 
railroads — finally began to realize a 
need for safer equipment. All-steel un: 
derframes on wooden-bodied cars came 
into use for a short time, but soon every 
car being built was of all-steel construc 
tion. Many lines upgraded their wooden 
equipment by sheathing it in steel. 
The exterior lines of Interurban cars 
were not changed drastically at this 
time, although arched windows with 
sinined-glass upper sashes (popular 
around the tum of the century) began to 
give way to squared-off lines after 191 
Eventually roof styles also changed 
Cleremory roofs with fancy glass insets 
disappeared and were replaced by the 
simple bor more structurally sound (and 
leakproof) arch roof. In a few instances 


the old clerestory roof style was re. 
tained, even ая late as 1923. Cars built 
for the Cincinnati, Lawrenceburg & Au. 
гога; Coral Gables Rapid Transit; and 
the Columbus, Delaware & Ман 
tained this raiirond-type ro 
it had gone out of general use 
Interurban cars were either single- or 
double-ended. The former had a motor. 
man's compartment at only one end of 
the car (although some had a small con 
trol stand at the rear of the car for occa. 
sional back-up movements) Single 
ended cars were prevalent during the 
early days of the interurban era, bur their 


use on latter-day systems was usually 
kept to lightly trafficked lines. Double. 
ended cars, with their control compart 
ments at both ends, became popular be 
cause they did not require loops or wyes 
at turnaround points: however, they also 
were necessary where heavy traffic 
called for cars to be operated in multi 
ple. Such operation was made possible 
with the M.U. (multiple unit) controller 


CALE No, 11016 a single-ond closed car of lightweight design, built in 1930 by the Cincin- 
mati Car Company. The cars were built mostly of aluminum and could attain 90 mph 


nbines were popular on mast electric lines. Laconia Car 
bulit this well propartloned combine for the Terre Haute, Indianapolis & Eastern in 1906 
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Hudson Valley Railway open car 13 the streets of Glens Fults, N.Y. Abando 
In 1928, Hudson Valley Railway was One of the few interurban lines (ав opposed to street 
ar lines) that operated open cars. Note the clam-bake poster on the cars fender. 


Hundreds ot semi-open cars like No. 257 roamed Pacific Electric rails, Eventually many of 
ham were rebuilt and enclosed completely, Note 2574 rounded corner windows 


(California cars” featured a closed secti two open sections by 
this Los Angeles later Urban Railway car. The LAIUR actually war an extension of the PE 
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whereby several cars could be coupled 
together and operated from one control 
sand. "M.U'ing" became а common 
practice om interurban systems that 
operated high-speed trains over relative. 
ly long distances in the manner of steam 
railroads. This type of operation was 
found on such lines as Lake Shore Elec 
tric. the North Shore and South Shore 
lines, Sacramento Northern, and the 
Galveston-Houston Electric Railway 


Passenger car types 


Closed cars were the most common 
туре of interurban rolling stock. They 
were built much like railroad passenger 
coaches, with seats on either side of an 
aisle down the center of the car. Some 
times the interior of the passenger sec 
tion was divided into smoking and non. 
smoking arcas: seats were reversible in 
double-ended cars. Most closed cam 
rode on 2 two-axle trucks and ranged In 
length from 40 to 70 feet and in width 
averaged about 8 or 9 feet.” The curs 
had a vestibule at one ог both ends, or in 
the center of the car, and the motor 
man’s compartment was usually located 
on the right side (Illinois Traction Sys- 
Tem was an exception with its left-side 
motorman compartment). 

‘Combines were closed cars fitted with 
a baggage compariment and a baggage 
door at one end. The popularity of inter- 
urban combines is attributed mostly to 
traveling salesmen with their trunks of 
wares. and to roving vaudeville shows 
with their performance equipment. Be 
sides carrying baggage. combines were 


useful for handling small shipments of 
merchandise, newspapers, perishables 
(such as milk), and other items requiring 


speedy transportation. A few combines 
were refined for Railway Post Office 
service — for mail-sorting en route — 
but this was rare. Interurbans did carry 
large quantities of pouched mail in com- 
bimes and baggage cars. South Shore 
Line still was operating express package 
service with combines into the 1970's 
between Chicago, South Bend, and in 
ermediate points 

Open cars had only enough wall 
structure to support an awninglike roof, 
and passengers rode in open-air comfort 
— or discomfort if the weather changed. 
suddenly (although some cars carried 
roll awnings). These cam had bench- 
type seating that usually extended the 
full width of the car. There were no 
doors as such, and the steps ran the full 
lengih of the car enabling passenger 
alight at any point. The dangers of open: 
car operation at speed prevented most 
companies from using them, although a 
few lines such as the Hudson Valley 


Railway, Boston & Worcester Railway 
and the Dayton, Covington & Piqua did 
operate open cars ax interurbans 

Semi-open cars proved quite popular 
‘on Southern California traction lines. In 
addition 1o а regular closed section, 
there was open-air seating at one end, or 
sometimes at both ends of the car (those 
that had open seating at both ends were 
nick-named "California cars") 

Semi-convertible cars could be used 
either as closed car» or as open cars by 
means of window sashes that dropped 
into special pouches in the car sides 
This solved the problem of year-round 
operation that semi-open cars had. 

Convertible ears also were adjusted to 
be closed or open: When open, the win- 
dows were removed completely from the 
cars and stored. 

Center-entrance ears, as (he name im. 
plics, had entrance door located near 
ihe middle of the car, as well as at one or 
both ends of the car. The center door 
and the step landing usually were lower 
than the main car floor, making it easier 
t board. Also, centerentrance cars 
could be loaded and unloaded faster 

Articulated cars were tried on only a 
few electric lines, notably on Milwaukee 
Electric Lines and San Francisco's Key 
System. Most articulated cars resembled 
two regular passenger-carrying coaches 
coupled closely together, However, the 
two “cars” rode on a common truck at 
the point of articulation. A diaphragm 
between the two sections protected pas- 
sengers moving from one half of the car 
to the other, Articulated cars were de- 
signed 10 carry high-capacity toads and 
yel be able to negotiate tight curves of 
ity street trackage. They were econòmi- 
са! to operate because one conductor 
could handle both vections: also, articu. 
Inteds used less power than two regular 
cars operating together 

Lightweight Interurban curs. Around 
1917 smaller traction motors were de- 
veloped for interurbans. Smaller motore 
permitted the use of wheels of a smaller 
diameter, thereby lowering the car's cen- 
ter of gravity. Using this technology 
carbullders Brill, Kuhlman, St. Louis, 
and Cincinnati introduced lightweight 


Som bellies” center-entr 


Share Railway $8, photographed near Kennet 


рал. Ме, in the early part of the 
Tury, 18 A semi-convertible car. its windows folded into pockets in the upper sashes. 


cat 736 of the West Penn Railways was photographed pear. 
Uniontowo, Pa. in May 1948 during a special trip for the Pittsburgh Electric Rallway Club. 


competitive with parallel steam roads, 
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м Rapid Transit & Spesdrail runs were handled by Cincinnati uil curved. 
^ аз No. 60 departing Milw 
man an lated effort to reorganize The Міш 


Einetrie Най 


4 Light Company 


ifwastern Pennsylvania Transportation Autherity) ВНИИ, 
cara photographed ln late 1972 awah call lo duty a 135 lle sprint between Phileda 
prila's 69th Street Terminal and wn, Pa. The Bullets mero con 


interurban cars during the 1920% Al 
mgh economical, these cary were 
slower and less comfortable than larger 
interurban equipment 

Lightweight cars that could match the 
performance of older. heavier equip- 
ment in terms of comfort and speed 
didn't arrive until 1930. Cincinnati Car 
Company's curve-sided lightweights 
proved extremely popular in the imterur 
ban era and gave many electric lines a 
second wind after interurban business 
began 10 decline shortly after World 
War | Cincinnati's patented method of 
struction utilized specially curved 
car sides to add strength and bal 
the car without additional weigi 
Company's aluminum-bodied s 
lined “Ballet” cars also were popular 
with several lines 

loterurban м 
interurban, lines. t amliner-type. 
trains, and only one — Chicago North 
Shore & Milwaukee — encountered any 
degree of success with ity nreamliners 
North Shore's famed Electroliners (two 
sets) were delivered in 1941 by St. Louis 


Car Company for service between Chi 
cago and Milwaukee. И wasn’t until 
even years later, in 1448-1949, 

that three more interurban stre 
с built, this time for the Ilinois Ter 
minal. Ago built by the St. Louis firm. 
hey were not articulated like the Eler 
e IT's streamlined trains had the 
distinction of being the la 
urban cars ever 10 be built 
Special service cars. Dining. parlor. 
sleeping. and observation cars fit this 


category. Although many cars 
ype were common on interurban lines 
in earlier days (as they were on su 


railroads), few were truly successful 
е most lines were not long or busy 
enough 10 Justify such special services 
Of course. there were exceptions: 
ХЕРТА Liberty Liners (formerly North 
Shore's Electroliners) became noted for 
providing refreshments — even into the 
1970 — on the 13.5-mile run between 
Philadelphia (6%h Street) and Norriv 


In 1973, вме 
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town. Illinois Terminal operated sleep- 
ers us late as 1940 (only three electric 
lines offered sleeping car service to any 
extent: Ilinois Terminal; Oregon Elec 
tric; and Interstate). Most of the larger 
interurban companies owned private 
cars for official use. These specially built 
cars had complete dining and bedroom 
facilities. Most special-service cars were 
trailers. 

Trailers were non-self-propelled са 
hauled behind powered coaches. Many 
trailers were parlor cars. diners, and 
sleepers (l.e, cars not likely to be used in 
service by themselves). but most were 
couches. Aside from economy. and be 
cause they were non-powered, trailers 
had the advantage of having tess noise 
and vibration (although a few interurban 
lines equipped some of their trailers with 

owered trucks that could be operated 
from adjacent powered cars) Trailers 
for carrying freight and baggage als 
were common on many electric lines o 
fering intraline freight service. They 
usually were hauled behind a box motor 
Freight equipment 

Box or express motors resembled in- 
terurban baggage cars fitted with trolley 
poles, motorman’s controls, and win 
dows an the ends (many express motors 
were converted from interurban baggage 
cars). Express motors, often with tbe aid 
of a baggage trailer, were popularly used 
to transport small shipments of intraline 
freight. Because they usually were too 
light, box motors seldom were used to 
handle large loads of regular railroad 
freight cars in interchange service. Inter 
estingly enough, Illinois Traction Sys- 
tem, Piedmont & Northern, and ihe 
Oakland. Antioch & Eastern used their 
box motors to power passenger trains, 

Stecplecab freight полоса were widely 
used by electric lines, especially those 


that engaged in а large amount of inter. 
change freight business. Although a 
number of manufacturers — notably 


General Electric and Baldwin. 
Westinghouse — built steeplecabs. all 


North 


trackage in Milwaukee and 


Liners 


(below) оп Philadelphia's Red Arrow Lines (now SEPTAL 


pres 156.501 articulated Electroliners (above) were built to negoti 
v tight curves of Chicago's “el.” yet could hurt at 100 mph 
оп open main line. After CNS&M abandonment in 1963, the Electroliners became 


Most special:servica cars were trallere ike CNSAM diner 418, aithough North Shore did own powered diners. The wide-windowed. 


built by Pullman in 1928 and served unti 


мог 


Shore dining service ceased (except on Electroliners) in 1949, 


Cedar Rapids 4 loma City (The “Grandic 


bore a family resemblance: double 
trucks; a motorman’s cab centered on 
the carbody; and sloping hoods on both 
sides of the cab. This design afforded 
maximum visibility during switching 
Steeplecabs varied in weight from 30 
lom to 100 tons. but 50 tone was 
average 

Bon-cabx. These unity were basically 
the same in weight and frame size as the 
stecplecab, hut they were bax.shaped 
with a cab at one or both ends. Although 
widely accepted, they did not prove to 
be nearly as popular as the steeplecab 
because of limited visibility during 
switching 

Articulated locomotives used on elec 
tric lines usually were of B-B+ B-B нн 
pairs of two-axle trucks) configuration. 
Mere wheels on the rail meant less loco: 
motive weight per wheel enabling these 
units to operate on light interurban 
träckage. Articulated locomotives often 
were delegated to heavy freight move. 
mento (interchange freight) over fairly 
long distances, yet with trucks being 
nounted on an articulated frame. there 
large locomotives could negotiate very 
ight curves found on interurban lines 


Work equipment 


Portable substations provided addi 
tional power in lines that handled large 
numbers of extra trains (or weekend 
amusement park and beach crowds, hall 
game fans, tour groups. and other 
special-occasion travelers. The subsia. 
tions could be dispatched directly to the 
line requiring the supplemental power 
and spliced imo local power lines to 
draw the current needed. Portable sub- 
stations usually were по more than a 
Iransformer and a converter housed in a 
boxcar body 

Line ears the most well 
recognized type of maintenance-of-way 


Routa) box motor 51 was built in 1915 by St. Louis Car Company. CRAIC diesel 


this South 
Annapolis 


stern Express trailer 


Yakima Valley Transportation 298 js x 
48 years of service when this photo 


raline freight on the Washington, Baltimore & 


| interurban stesolecab. The 298, a veteran at 
las Taken in 1970, wat built by General Electric 
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воі Terminal five articulated 1800.h p. Class D's were the lines heaviest freight locomotives. IT built them during 1940-1942. 


Spokane, Coeur d'Alene & Palouse $00 is з Balawin-Westinghouse box-cab, 


owned Dy the Great Northern and e 


Portable substations often were 
View snows з PAN portable substatio 
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ispatched to remo 


ly mas absorbed into GN in 1943 


in ute at the road's Greenville (S C. 


an interurban, but is 194: 


equipment found on trolley lines. They 
appeared in many variations, but most 
ad some kind of raised wooden (for in- 
sulation) platform for crews to stand on 
while repairing overhead. Many line 
cars were converted from express motors 
baggage cars, while others were no 
more than a flat car fitted with а shed 
type structure that housed tools, spare 
рага, and coils of trolley wire for patch 
ing Many line cars were motorized. 
Other maintenance-of-way equipment 
included bunk cars (usually converted 
from old passenger cars) to house crews 
ов duty out on the line, and cars to haul 
tools, ties, ballasting and rail equipment 
for tracklaying and maintenance. 


Trolley apparatus. 


Couplers were з problem for many 
traction lines. Many electric lines em 
ployed a simple coupler зумет such as 
the Van Dom. or a tightlock coupler 
synem such as those made by Tomlin 
son or Westinghouse. When interurban 
fines began interchanging freight with 
steam roads, it was necessary for them го 

opt the railroad MCB (Master Car 
Builders) coupler. but this was not al 
ways so simple. MCB knuckle couplers, 
as they were used on steam railroads, 
could not be used on tight-curved, іг 
gular trackage of interurban lines 
without being modified In many cases 
they also had 10 be modified to mate 
with interurban-style couplers. Some 
manufacturers developed fully auto- 
matic systems for interurban lines 
whereby electrical and air connections 
were made upon coupling 

Pilots and fenders protected cars by 
brushing aside large foreign objects from 
the rails, Earlier interurban cars had 
large rakelike fenders usually made of 
wood, many of which were capable of 
brushing aside stray pedestrians if they 
had to! When М.С ing became common 
practice, large protruding fenders disap- 
peared. Later pilots were steel, although 
Somewhat smaller. A few lines tried pi- 
lots shaped from sheet metal (which 
could be used ax snowplows if neces- 
sary), but these proved unpopular be 


cause they prevented air from cooling 
the truck motors. It became more practi 
cal to replace regular pilots with snow 
plows during winter. Many interurban 
Companies had rolling stock with no 
lots at all. Am interesting mote. Some 
urban areas had ordinances demanding 
that city cars be equipped with fenders. 
and there were even instances when in 
terurban cars, upon entering the cit 
had to attach fenders that would meet 
city requirements (even if they had a 
Tender or pilot of another type). 
Anti-climbers were special sections of 
forged, rolled steel riveted to the car end 
sills. They were designed with the theory 
that should two cars collide, the ridged 
projections would interlock and prevent 
the cars from telescoping one another 
Headlights. High-voltage carbon-rod 
arc headlights were commonplace dur 
ing the early days of the interurban era 
These lamps could not be dimmed, so 
incandescent lamps soon became ihe 
popular means of illumination for head. 
lights. Most headlights were portable 
and were mounted at some point near 
the center of the car front, or at roof lev 
el, and sometimes at both locations 
Most interurban cars also were equipped 
with marker and classification lights. 
The eateher /retriever mechanism usu. 
ally was located towards the center of 
the car front and near the motorman's 
Window, The catcher’s pull on the 
olley rope was 4 pounds less than that 
of trolley pole tension against the wi 
just enough to keep the rope taught. 
The retriever exerted a pull of 70 pounds. 
of pressure on the trolley pole rope 
which, by means of a special trip device 
would pull the trolley pole all the way 
down in the event of a dewirement, Re 
irievers were especially necessary for 
high-speed cars because they greatly ге 
duced damages that might occur to over 


Nose of Columbus, Delaware & Mario 
Tender, anti-climber, and catcheriretriew 


CNS&M 604 was a line car equipped wi 
and a pole setter, The 


lor car shows metal 
below rignt window. 


де was built In 1914 by У 


cage & Milwaunee 
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Hlinois Terminal b 
lers (lett) зо equi 
Hate tight curves. Som 


Dodge Line 7 
— a high-emounted headlight and нева 


a posthole digger 
Electric Railway 


Tad jointed MCB 
ment could nego: 
lectric lines used 


couplers that automatically made air and 
* (above) 


a snowplow and — за required by lowa law 
comotive-type bell 


Cedar Rapids 4 lows City 120 
‘graphed In 1944 near Cou Falls la 


trolley pole dewired and was snapped 


head in high-speed trolley dewirements 

Roof mats were the latticelike attach. 
ments (usually made of oak) оо the roof 
ends. Although nut all cars were 
equipped with them, mats protected the 
car roof from dewired irolley раю 

own by retrievers 

ation signs, usually printed on 
boards or metal sheets, were attached to 
Ihe car at any number of positi 
most often below the front window 
the window elf, A number of lines 
mounted: the destination signs on the 
front of the root. In later yea 
destination signs found wide acceptance 
on electric lines. 

Horns, whistles, and bells. Horns and 
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indiana Rail 
had a sheet па! pilot 


3 North Shore car prevented roof di 
own by the retriever 


65), ph 


lago tthe Sacramento Nor 


whistles were situated on the cat ends or 
the roof. most were alr-operated 
Bells and gongs were operated by ropes. 
foot pedals, or air pressure 
urban lines — Fort Dodge, De» Moines 
4 Southern for one — mounted actual 
Meam locomotive bells on their electric 
cars (ома lines were required hy law to 
Current collection systems. 

Trolley раны are a well-recognized 
tem. of iraction apparatus because they 
were by far the most popular means of 
current collection for interurban lines in 
North America. The trolley pole, which 
averaged 12-14 feet in length. and its 


This PE car displayed the destinati 
and Intermediate stops on a 


one of a few interurbans t 


non à roof amounted roll sign, 
metal ugn below the ront window 


302 shows extended pantograph. SN was 
. a pan'ograph collection system. 


irolléy wheel were held against the 
overhead wire with about 28 pounds ol 
pressure applied through a swiveling. 
spring-loaded trolley base mounted on 
the Trolley wheels were replaced 
every few hundred miles owing to wear 


and on many lines eventually were sub- 
stituted with a sliding shoe pick-up 
Shoe pick-ups were more durable and 
made hetter contact with the overhead 


Pantographs. Trolley poles were 
limited in the amount of p 


could draw, whereas the wide. flat slid- 


t » of the pantograph could 
draw з larger amount of current. Panto: 
graphs were raised by springs and 


lowered with air pressure. Few interar 
bans used pantographs. because they 
were really necessary only for heavy 
duty service with ас electric power 
such as that found on electrified rail. 
roads. South Shore Line and the Denver 
4 Interurban Railroad were two excep- 
tions. Pantograph collection required a 
slightly different type of overhead con. 
sıruction. The path of overhead wires 
had to be staggered about 6 inches to с 
ther side of the center line so that the 
Wire would not wear a groove on the flat 
surface of the collector shoe. Also, the 
use of trolley frop over switchwork was 


unnecessary because pantographs merely 
made contact with the overhead wire 
and were not guided by it as were trolley 
wheels and shoes, 

Third-rail collection was ideal for 
heavy-duty lines, and often less expen. 
sive than overhead systems. The Chicago 
Aurora & Elgin, North Shore Line 
Philadelphia & Western, Northern Elec: 
tric, and the Scranton го Wilkes-Barre 
(ра) Laurel Line used thinf-rail collec 
tion on at least a portion of their lines. 
CA&E and CNS&M equipment war 
equipped for third-rail collection Ве 
cause their cars entered downtown Chi 
cago vía Chicago Transit Authority 
trackage, North Shore primarily was 
wrolley-operated. but CAKE was third 

1 throughout most of its lines. (Sacra 
mento Northern cars sometimes had to 
use all three forms of current collection. 
and much of the line's equipment was 
fitted with pantographs, trolley poles 
lund third-rail shoes!) The collection 
shoe on third-rail equipment war at 
lached to the truck of the car to slide 
along а third rail built — slightly raised 
— parallel to the running rails. 


CASE wns one of a few Ti 
зуу only a few segments of the s 


PN 


Teo of the most common types of trolley 
collectors were the wheel (above left) and 
ine sliding shoe (above right). The shoe 
usually proved more reliable and eventually 
replaced wheel systems on many lines 


А ннем Ch 
Chicago Union Station in April 


This closeup shows a thirdrail collector 
ов on а SEPTA Bullet саг 


ago Aurora & Elgin train (above) rumbles above the south train sheds of 
S. Note the inbound elevated t 


im at right. 


train arriving at Wheaton In 1949 has two of the line's 1945 


fishbellied cars in its cons 


CARE was abandoned in 1961. 
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Using readily available parts and materials, the 
Milwaukee & Rockford Electric Railway constructs a 
handsome addition to its fleet of steel interurban cars 


BY MIKE SCHAFER 


KA-THUM-thum-thumthump. The 

noise of the air compressor could be 
heard through the shuffle of passengers 
as last-minute patrons scurried towards 
the classy.looking orange and maroon 
interurban car. The В am. departure 
time neared: the motorman gave а last 
minute check for stragglers. clanged the 
bell, und notched back the controller to 
case the heavy interurban car aut of the 
train shed and down the street. A few 
minutes later it was out in the country 


side ringing wire at 70 per, and soon 
neared its destination at the opposite 
end of the model traction layout 


T's nice to point at that classy orange 
and maroon traction car and be able to 
‘Yup — built it myself" One of the 
finest enjoyments of modeling is build. 
ing your own equipment. and if you have 
never done it before, why don't you cor 
sider constructing your own trolley car? 
The experience will provide you with 
some of the basic skills you will need 
when building more advanced models 
and the layouts to run them on 
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Choose a design 


Your first decision will be to decide 
what you want to create — or recreate. 
You may want to bulld a replica of a 


specific prototype, or you may, ая І have 
done in this chapter, "custombuild" а 
traction model for your own electric 
line. If you are inexperienced in model 
ing. you may wish to "freelance" your 
first traction model, This way you can 
concentrate om construction techniques 
rather than on trying to duplicate specif. 
ic lines and details of a prototype — usu. 
ally a more difficult tak and something 
you might want to save for the future 
When you have had more practi 

Му freelanced interutbun wis a cross 
between a seratehbuilt and a kilbu 
model. 1 used many commercial parts in 
its construction, bot T seraichbuilt the 
car sides ош of styrene. You may want to 
build more of the pans from scratch on 
your model than І did on mine — it 
takes longer, but usually it's cheaper and 
the resulting components often look bet 
ter than some commercial pars Be 
sides, you'll be gaining just that much 
more modelbuilding experience. By the 
way. itis entirely up to you, the modeler 


whether you want to follow my construc: 
tion step for step, or simply refer to the 
article here and there for comparison 
while building to your own designs and 
whims 

Before І started actual planmaking, І 
began making some rough sketches of 
what 1 envisioned the completed car to 
look like After thumbing through a 
number of traction books, І conceived a 
car design ıhat was a composite of traits 
of some of my favorite interurbans и. 
TMER&L (The Milwaukee Electric 
Railway & Light Co.) roof with its char- 
acteristic low, wide clerestory. flush 
welded car sides such as those found o 
Chicago Aurora & Elgin 451-260-series 
Cars; squarish windows in pairs, not un- 
like those of more modern, heavy Inter 
urbans on the Illinois Termin: 
TMERAL, and CAKE: skirting on the 
car sides à la Chicago North Shore & 
Milwaukee "Silverliner" cari. car ends 
similar по CNS&M (although not tap- 
ered); CNSAM trucks (by default, since 
1 was going to use a Walthers North 
Shore power truck kit}: and pilot simi- 
lar to those found on old Pennsylvania 
Railroad multiple-unit electric commu- 


ler cars. My car was to be a heavy steel 
interurban car that had been modernized 
by the railroad in ihe late 1940' with 
flush-welded sides, high-speed trucks. 
and й flashy oringe-and-maroon paint 
scheme. | chove to пате my interurban 
the "Milwaukee & Rockford Electric 
Railway" ("Milwaukee & Rockford" for 
short), an imaginary line connecting that 
famous Wisconsin beer capital on the 
shores of Lake Michigan with Rockford, 
а fairly large city 90 miles to ihe south 
west in northern Ilinois. The car was 10 
sec high-speed service between the rail- 
road's namesake cities. 


Materials and tools 


The bill of materials for my HO trac- 
tion car included: 


Walt UT26 Noris Shove cower troc 
м 

Wood floor речте, w= a 13/16" by 
‘about 10" 

Watters 4399 interesa root 

Wills 0556 volley ends 

Thee styrene m піла of. 010" 
D15” (сим — Tor window materiaii: 
020"; 060% 

Kamiron 1355 wollen зоне wit 

Mae. C989 North Shore тара 

Walthers C997 roof rate 


mers CITA cleresry Бе, 
Читу C832 Norin Share headlight 
Walthers UT74 Shokle canes Меры, 


AI nutu при val Brake cya, 


tior Bark, 2 le tana fuse bue НА 


Ме м by about 2^ 


За Ve" 286 Merem eh nuta 
Two. 1340 2-46 ша 


Do not hesitare to substitute parts with 
commercial parts of other manufacturers 
аг your own scratchbuilt components 
Remember, it is the quality of the fin- 
‘ished product that counts 
sarily the kind of materials used in its 
construction. Use whatever works best 
for you. 

The following is a list of tools I used 
in the construction of the car, Those 
marked with an asterisk (*) are optional, 


bot they will help you do a better job if 
you can procure them: 


TIL 
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Jewelery aa 
Antares я (вывеў fat ened 
вата Bur 

Sonder 


Rosi thn (мее ож section on мн. 
aring concerning Dese us vee 
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Smal electric hand а [sch on a remet 
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Assorted small стенен 
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The construction of the model in- 
volved more 10018 than the number of 
Pets, but do not Jet this deter you from 

ilding the model if you are а novice 
and have few of the tools. Buy tools as 
you need them; besides, this may keep 
you from rushing the model 10 comple- 
tion, allowing you to do a better job. 
Most of these tools can be purchased al 
hobby shops. 

Before І begin describing actual con- 
strvction of the car, I would like to offer 
some helpful hints about soldering and 
drilling and tapping. These are model- 
building skills you'll he using quite of- 
ten, not only in trolley car construction 
but also in fabrication of trackwork and 
overhead, 

Soldering 

Soldering can be a frustrating job if 
you have never dane it before and have 
never been told how to do it properly 
However, with a little practice you will 


find soldering to be а useful tool of the 
trade. 


All surfaces to be joined must be hear- 
ed to a temperature above the solder's 
melting point so that solder will flow 
smoothly over the joint. Merely melting 
solder and applyi glue to cold 
а weak joint (often 
You should use a 
flux with mon soldering joints; the flux 
makes the solder flow more readily over 
the surfaces and at the same time cleans 
them of oxide and grease, Use only rosin 
Пах for electrical work (or on any parts 
that will be conducting electricity), and 
use acid Пик with all other soldering 
jobs 
Start by tinning the iron — heating the 
tip and cleaning off old solder, carbon, 
dirt, etc., with a cloth and then melting 
solder over the surface of the tip, This 
should leave ennigh solder on the tip 10 
do several jobs. If possible, clamp to- 
ether the parts that are 10 be soldered 
and apply the tip of the gun or iron to 
their surfaces. When the melting point is 
reached, the solder will flow off the tip 
of the iron and over the joint. Do not ap- 
ply too much solder. Allow paris to re. 
main motionless while solder "freezes." 
A good joint will appear to be slightly 
wet. even after И has fully hardened. 
Besides being much stronger, a sol- 
dered joint can be done over if a mistake 
is made, simply by reheating the joint 
and resoldering. Do keep a few things in 
mind when soldering, however: If you 
are soldering a part that is connected 10 
ог fitted against plastic, be careful that 
beat traveling through the part does not 
melt the plastic. Secondly, make sure 
that all excess Пых is wiped from the 
joint with lacquer thinner (ог wipe it 
Away while it is still melted). Avoid the 
use of "no corrode” fluxes: ће grease in 
them only slows corrosion and docs not 
eliminate it, and only makes for a more 
difficult cleanup job after soldering. 


Drilling and tapping 


Drilling ik а modelbuilding process 
you will be using ax often as any. It can 
de performed with (1) a pin vite, for 
drilling in vot, thin materials (such as 
plastic or wood) where accuracy is not 
of great importance, (2) an electric hand 
ill, which will handle a majority of 
modeling jobs, and (3) a drill pres, for 
most accurate results and larger proj- 
ec. 

Mark the hole location with a seribor 
‘or pencil point and make a small depres- 
son at thas point with a punch; thia will 
enable the drill to get an accurate start 
И you are using а pin vise ог electric 
hand drill, keep a constant check to see 
tha yo ae holding the drili регрес. 
ular to the surface being drilled. 

Тара are made for cutting threads in 
holen. After а hole of proper size в 
drilled. turn the tap into the hole about a 
half a turn, then turn it back a quarter 
tum. Repeat this again and again until 
the hole has been completely tapped 
The back and forth rotation of the tap 
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will allow the chips to fall through the 
flutes in the tap. Use a little light oil or 
tapping ПЧК during the tapping process. 
— it will make for a better thread. И you 
аге tapping а fairly deep hole, remove 
the tap once or twice to remove chip 
buildup. Clearance holes are just large 
enough хо that screws of corresponding 
sizes (refer to the following table) will 
fit through them without engaging their 
threads. Clearance holes are used when 
you want a screw to simply pass through 
а material Imo the threaded hole of the 
adjoining material. The following table 
shows tap sizes (same as screw sizes} and 
corresponding drill sizes that are m 
commonly used in modeling 


так SUE тағ ORILL CLEARANCE OIL 
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legin construction 


Once 1 obtained most of my par. 1 
made more-detailed sketches of the c 
showing side elevations and estimated 
measuremenis; yee fig. 2 Ву actually 
laying the parts out, І was able to make 
rough estimates of the cars measure- 
ment using a model-raitroad reference 
rule. One very important point. Before 
you «tart any of the actual model work, 
study all the parts closely and try to vis- 
unlize how they will fit together. It 
might help to make sketches of how 


tricky joints and parts will lay together 
You don’t have to be an artist to do these 
sketches — no ane need sce them but 
you! Inevitably, there will be changes 
from your plas you get into actual 
construction, but this is normal. 

T started with the floor of the car. first 
by cutting it to length, and then by sand. 
ing it lightly w get rid of splinters and 
tough surfaces. 11 is important that the 
flooring of the car, if you're going to 
make it of wood as 1 did, be absolutely 
flat and unwarped. Otherwise the car 
will not sit squarely on the track, result- 
ing in frequent derailments and poor 
electrical pickup. Now mark the loca- 
tion of the truck centers (the point at 
which the truck is attached to the floor) 
by doing the following: Measure the 
width of the car floor and divide the 
amount in half; then draw a line length 
wise down the center of the floor. Tem- 
porarily mark the location of the car 
Steps at the ends of the cars. Set the floor 
on the unpowered truck (prop up the 
other end so it is level) and mark the 
point at which the truck will be able to 
rotate freely without interfering with the 
car steps. Keep in mind that the shorter 
the wheelbase (distance between the 
truck centers), the sharper ihe curves 
that the cur will be able to negotiate, 
Make sure the wheelbase isn't too short 
however: otherwise cars will have 100 
much overhang when rounding curves in 
, and they may clip a few au. 
Trucks should be located at 
equal distances from the car ends, and 
once this point is determined, mark it 
with a pencil. At this point, І cut a 625 
х 875" (159mm. x 22.2mm.) opening 
for the power truck with a very sharp X. 
acto knife. The hole size will vary with 
different kinds of power assembli 
there are several types on the market 

Let me cover a few points about cut- 
ting various materials with modeling 
knives. Cuts to be made in wood should 
be marked with a hard (such as an H- 
series), sharp drafting pencil. Cuts in 
plastic (such as sbeet styrene) first 
should be marked with a scribed tine 
(using a scriber or the very sharp point 
of а modeling knife). With the aid of a 
sce) straightedge, cut the material using 
several firm strokes. Do not try to cut 
through with one pull of tbe knife. This 
dulls the blade and results in a cut that 
will have rough edges and be very inac 
curate. [n most instances. you don't even 
have to cut all the way through the plas- 


tic. Only a couple of scores are neces- 
sary and then you simply can bend the 
plastic and snap it off at the score line, 
The result will be a nice, clean cut. 
Anier the power truck opening № 
formed. check to see that your unit seats 
properly in the opening: adjust by sand- 
ing or filing. Now assemble your power 
unit and install it omo the car floor fol- 
lowing instructions packed with the unit, 
Lubricate the gears in the power truck 
with light grease. At this time, Гаво те 
stalled the non-powered truck hy drill- 
ing а clearance hole in the floor and at 
taching the truck with a 2:56 screw and 
bolts; see fig. 3. NOTE: For better elec- 
trical conductivity through the truck and 
the screw По which one of the power 
(садо from the motor will be attached) І 
had to place a segment of spring between 
the screw head and the bolster: sce fig. 4 
String a couple of wires from a power 
pack to the motor leads and give the un- 


finished carbody a test run. 
Car ends 
Аз with almost all die-cast parts, the 


Walthers C556 trolley ends had 10 be 
filed and cleaned of "flash" (extraneous 
metal on the casting) and filed smooth; 
see fig. 5. И you have a powered hand 
drill, the polishing attachments will be 
especially helpful im getting to thove 
hard-to-reach places. Except when ге- 
moving large amounts of metal, file 
lightly with a fine file; you'll find that 
die-cast metal shapes very easily, Once 
you feel that the filing is completed, pol 
ish the metal surfaces with a soupy mix 
ture of water and kitchen cleanser. 
Trolley car ends are parts that could. 
be seratchbuilt if so desired. If you de- 
ide to make your own, it might be wise 
o curve the car-floor ends and build the 
car ends directly onto the flooring. The 
cast trolley ends І used had lugs that the 
car floor fied between. To hold the 
Trolley end firmly 10 the floor 1 used No. 
256 metal screws inserted through 
clearance holes in the flooring and into 
tapped holes in the lugs. Although they 
weren't absolutely necessary, | added 
‘nuts so that the bolts would not unscrew 
themselves; sec fig. 6. Make sure that the 
car end is exactly perpendicular to the 
floor so you won't end up with a lop- 
Мей trolley! With the car ends attached 
1 then added the pilots. The pilot cast- 
ings came with a strip of angled metal 
which 1 bonded to the pilot with epoxy. 
1 trimmed the angle har зо that it would 
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not interfere with the truck assembly 
drilled a clearance hole through it, and 
mounted the pilot on the same screw 
that extended through the tapped hole in 
the center lug of the end casting. The pi- 
lot was held In place by a nut: see fg. 7. 
This was done at both ends since the car 
was го be bidirectional 


Side construction 


1 chose to use styrene for the sides of 
the car. but cardstock or hard-finish 
Strathmore board (available at art sup- 
ply houses) of various plies and thick 
nesses also may be used. If you are mod. 
eling un older. wood-sided interurban, 
you may want to ue pre-scribed wood 
Sheathing available at hobby shops. Sty 
тепе is a versatile and inexpensive plas. 
tic that is especially adaptable to model 
ing; it Is easy to work with, quite strong, 
and will not deteriorate with age and 
handling. One of the best properties of 
styrene i$ its ability to bond 1o Изи al 
t instantly through use of liquid plas- 
tic cement. Instead of joining parts with 
glue, the liquid cement actually welds 
joints together — and in a fraction of the 
time required for regular cements to set 
Construction is speeded up greatly 

By measuring off of the partially as- 
sembled car, | was able 10 determine 
how the car sides would fit in. І drew 
them out — actual size — on paper, and 
figured and marked exact dimensions, 


window locations, and door positions. 1 
transferred these measurements to 020 
styrene, marking the dimensions with 
the scriber. Next І cut the sides to size 
and marked in window dimensions. Be 
a careful as possible that the window 
measurements are absolutely square 
Seribing. measuring and amy other 
marking should be done on what will be 
the inside wall of the car. With the tip of 
а very sharp modeling koife (insert a 
fresh blade for this step), carefully cut 
the window openings, but cot them slight 
ly smaller than ihe measurements. 
Again, do not try to cut all the way 
through with a single stroke. Use several 
strokes until you almost cut through the 
plastic. Then punch out the window 
Openings with the blunt end of your X- 
acto knife. This leaves a cleaner edge 
than cutting all the way through. See fig 
D 


No matter how careful you are in cut 
ting the windows straight, they still seem 
to come out a little askew. This is why 
we cut them slightly smaller. Clamp 
your steel model-railroad reference rule 
to the car sides (using small “С” clamps) 
along the bottom score line of the win- 
dow edge. Now. very carefully file the 
window edges even with a small, flat file 
using the rule as a guide; sce fig. 9. When 
the rule is removed, the bottom window 
edges should all be in line. Do likewise 
for the top line of window edges. By the 
way. should you need to fill in spots 
where 100 much styrene was taken away. 
body filler can be made by dissolving 
styrene scrape in а small vesce) filled 


with a small amount of liquid cement 


Do not mix it tna thin or it will be hard 
хо handle and will deform the plastic to 
which it is applied. 

The car sides were cut from a sheet of 
020" styrene. І laminated .010" styrene 
to certain portions of the car sides to 
give the sides a three-dimensional quali 
ty (as in the prototype). The 010” sty. 
rene layer not only served as skirting. 


but also formed a lip that enabled the 
car sides to rest on the Moor edge: see 
fig. 10. Laminating is a very simple 


process. Spread liquid cement sparingly 
(and quickly) on the surfaces (o be weld 
ed, allow том of it to evaporate (which 
usually happens right away), and press 
the two surfaces together as in fig. 11. Be 
sure that the pieces are joined accurately 
the fist time. Once the two surfaces 
touch, they are welded permanently and 
cannot be separated without damage 10 
the plastic. И there are spots that did not 
fully laminate (usually at the edges), ap- 
ply cement sparingly по the edge of Ihe 
joint. capillary action will draw the ce. 
ment between the two surfaces and, with 
з little pressure, they will become 
bonded. Generally, the bonding of the 
styrene takes place instantly and the 
parts can be handled normally almost 
fight away — no waiting for glue to dry 

Fitting the car sides onto the body of. 
the car was the next мер. І wanted то as- 
semble the sides into a one-unit section 
50 that they could he removed from the 
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car floor during construction. This was 
done with a sectio of .060" styrene cut 
(by arial and error) to fit the cross 
section of the carbody. These cross 
sectional members also serve as bulk- 
heads for the interior of the car. | 
bonded one car side to the cross pieces. 
allowed it to dry for a minute, and then 
set the assembly on the carbody to insure 
that it fit properly: see fig 12 After at- 
taching the second side, І made sure that 
the entire assembly sar square on the car 
floor as in fig. 13. 1 now had a complete 
ly removable set of sides for the car; see 
fig. 14 

Photos in figs. 13 and 14 reveal where 
1 strayed from my original plans of add- 
img doors to doce openings in the car 
ides, Instead | decided to add full 
doors, which meant | had to см off a 
portion of the ends. | cut the doors from 
мрэ of styrene as shown in fig. 15 and 
bonded them to the car sides. Do nor 
hesitate to make modifications in your 
plans if it will make construction еам 
or improve the car's appearance. 
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Я assembly 
1t is essential that ihe roof of the car 
movable so the motor unit can be 
maintained. Although the roof should fit 
snugly without attachments, you can rig a 
simple system to secure it with screws 
First, purchase a strip of W" thick brass 
and cut if into two sections each about 
am inch long. These brass sections will 
receive the Гу 2-56 screws that come 
up through the floor of the car The 
tricky part is to determine where o lo- 
cate these screws so they won't interfere 
with the motor unit or the trucks of the 
car; yet, the screws should be attached 
near the roof ends rather than towards 
the center to insure proper fitting. Once 
you have determined their location, the 
procedure is simple Drill clearance 
holes in the floor at these locations and 
insert one of the screws up through the 
floor, Next attach tbe brass plate 10 
end of the screw (making sure that the 
serew does not protrude through the 
Brasa plate). On the underside of the 
roof, position the brass plate so that the 
serew will be aligned straight up and 


be 


down; mark the plate's position with a 
pencil Before gluing the plate to 
toot, drill a hole — slightly larger than 


the screw — in the underside of the roof 
at the point where the screw may pro- 
trade through the plate (don't go all the 


way through the roof'), Now attach the 
plates with epoxy — this must be a very 
Strong joint; see fig: 16, The roof may be 
attached once the epoxy has hardened, 
For a cross-sectional view of this partic: 
шаг roof assembly, see fig. 17. 

The shaping of the roof ends is the 
next step. This seems to be one of the 
more troublesome phases of modelbuild- 
ing because it involves a little sculpting, 
If it will help, study photographs of roof 
ends of clerestaried interurban and rail 
road passenger cars. You may find that 
simple arch roofs. such as those found 
om Iflinois Terminal cars, are much eas 
ker to shape. cut the roof end roughly to 
shape with the modeling knife and then 
sanded the edges. | used Walthers die. 
сами roof beads to bring the clerestory Пр 
down im a curve; see fig. 18 


Details 


Now the wolley is beginning to look 
like a trolley! It's time to add car steps, 
roof mats, underbody detail, and the 
trolley poles. ] disassembled the roof 
and sides while working on the under- 
body 10 as not to damage them. Under: 
body details can be scratchbuilt very 
easily using wood and metal scraps 
however, І chose 10 use a Walthers un. 
derbody detail set made for their North 
Shore Line car kits. Refer to photo. 


graphs and iraction car plans for loca- 
tion of these details. 

‘Again, the miodeler has a choice to 
make when it comes to deciding what 
brand of coupler to wre. Whatever the 
choice, you should standardize on one 
type of coupler for your entire traction 
system ко you can run cars together. | 
simply used dummy couplers on my car 
and attached them with a screw tapped 
into the base of the trülley car end. An- 
‘other note: On prototype electric lines, 
couplers usually were compatible with 
standard railroad сагу if the line inter- 
changed traffic; on lines chat did not in- 
terchange, coupler styles often varied. 

Trolley pole assembly was a дей 
procedure. used a Kemtron tle pole 

it. The parts required а tittle filing to 
remove flash and rough edges, and in 
some cases І had to redrill holes to in 
sure proper fitting. Alo, the Delrin 
bushing that the stem of Ihe trolley pole 
base swiveled in proved to he 100 long 
{or the stem (1 wanted to he able to sol- 
det a wire to the stem from the underside 
‘of the car). By simply cutting the bush- 
ing in half, the stem was exposed enough 
for soldering. I had to countersink a hole 
in the underside of the roof, however, 40 
that I could reach the stem with the sol 
dering iron; see fig. 19. The hook th 
holds the trolley pole down when not in 
use is simply a section of 0137 brass 
spring wire bent into hook form and in- 
sertéd through the roof. If you actually 


plan to use overhead power supply, there 
аге two ways in which you can wire the 
trolley poles. The system І used was the 
standard wiring scheme whereby the car 
will operate off either pole but must be 
reversed through a reversing switch on 
the power pack or control panel; see fig. 
202. A second method of wiring, fig. 
20b, will allow car direction to automat- 
ically be reversed when the poles are 
changed. Although it is necessary that 
the hold-down hooks be metal, Из not 
that much more complicated to wire и 
that way, but just a matter of preference 

Roof mats (they keep trolley poles 
from damaging the roof when being 
raised or lowered) and car steps are at. 
tached with а wrong glue or epoxy. 
While you huve tbe glue handy, you 
might want to attach some extra weight 
1o your car: І glued some linorype slugs 
to the car floor. The slugs also helped to 
balance the weight of the motor. See fi 
21. There were a few more things to add, 
including the headlight, windows, and 
trolley pole retriever ropes, but these 
had to wait until the car was painted. 
Into the paint shops. 

Deciding what colors to paint my car 
was almost as troublesome as trying to 
decide the design of my car before 1 
started construction! Good old traction 
orange (actually Floquil's Reefer 
Orange) was the first color choice, but 1 
needed a second color to complement it 
1 finally settled for maroon as the second 
color, and gold for lettering and trim. 
You may find it helpful to buy colored 
pencils and experiment with different 
color combinations and paint schemes 


Painting. like soldering. is something. 
that has 10 be practiced 10 attain results 
that are pleasing. Basically there are 
four methods of model painting — 
brush, spray, propellant, and airbrush, 
Here are a few tips for each 
Bruth painting, The biggest disadvan- 
tage to brush painting is that brush 
strokes often remain on the painted sur- 
faces. If you must brush paint a model, 
use a Пат, soft-haired brush for wide sur- 
faces. Cover in smooth. quick strokes. 
avoid repetition of paint strokes over the 
зате arca because this is what causes 
brush marks to remain. Touch up those 
hard-to-reach places with a smaller 
brush. Paint should be thin enough to 
flow smoothly, because thick paint may 
cause brush marks to show up. If you are 
painting plastic. itis advisable to use a 
such an Plo- 
Polly S^ paints. Water-based 
Paints should not be used on metals, 
however. Clean the excess paint off the 
brushes with the appropriate thinner und 
wash the brush in warm soupy water. 
This should be done immediately after 
each ose. Although paint may be dry to 
the touch just a few minutes after appli 
cation, avoid handling the model for a 
few hours to allow the paint to cure and 
harden. This applies to any method of 
Painting we discuss here 
Spray painting. Many model paint sup- 
pliers offer their colors in aerosol spray 
cans. Aerosol spray painting В one step 
Detter than brush painting because of the 
elimination of brush strokes. The great- 
est disadvantage of aerosol paint is thal 
there ix much waste during spraying and 
usually there ls no control over the spray 
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mist. The tendency is for aerosol paints 
10 expell 100 much paint with too much 
pressure. Also, spray-can nozzles may 
have a tendency tà clog. causing paint to 
соте out in blobs instead of a fine mi 
These traits can result in a rough coat. 
ing. In any event, do not let these trait 
scare you away from trying. aerosol 
paints: some manufacturers have done 
much 10 improve on these points 

Spray painting with propellant may be 
more convenient than using individual 
cans of spray paint. The propellan Is 
purchased separately, and the paint is 
purchased in regular bottles. Usually the 
paint bottles are attached directly to the. 
propellant can or the paint is poured 
into special bottles made for use with the 
propellant. As with spray-can painting, 
this may be a rather expensive system if 
you plan to do a lot of model painting, 
because propellant cans are not all that 
cheap and don't go a long way. The dis- 
advantages are the same as for spray-can 
painting. 

When applying paint, use thin coats — 
лот onc heavy coat. Allow the paint to 
dry between coats, Spray with a sweep: 
ing motion. but don't move too fast — 
paint may dry in the air before it reaches 
the model and the coating will become 
gritty, Allow a finished coat to dry over- 
night before applying a second color 

Airbrushing. For a truly professional 
paint job, airbrushing is the way to go 
and i$ а skill that is easy and enjoyable 
to learn. We all can not afford airbrush 
equipment, but often two or three fellow 
modelers will jointly purchase an air- 
brush setup. A good setup will start in 
the neighborhood of $25 or $30. 

1 airbrushed my Milwaukee & Rock- 
ford car. Begin by cleaning all parts to 
be painted, because it is important that 
all surfaces be free af dirt and grease. | 
used warm, soapy Water on the styrene 
sides and cleaned the metal parts with 
lacquer thinner. First, a layer of orange 
was applied to the car sides, After the 
orange had dried overnight. I masked off 
the areas of the sides that were not to be 
covered by the maroon layer of paint 
Use regular masking tape: cellophane- 
type tapes will not work. Masking tape 
was applied with a knife edge to insure a 
mo-Ieak seal; see fig. 22. 1 masked the car 
ends from the rest of the car using mask 
ing tape and sheets of paper, as in fig 
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23, зо paint wouldn't get on the motor. 

1 found that thinning the paint 1:1 
worked well for the airbrush І was wing. 
Time and practice will help you deter 
mine what paint thicknesses work best 
for your equipment. Adjust the paint 
mist ко that it comes out fine and light 
100 heavy a spray will clog the gun. Ap- 
ply paint with a sweeping motion. Sweep 
past the surface when you want 10 stop 
the spray: stopping the stream while itis 
coating the surface will cause uneven 
buildup. After the paint has dried, re- 
move the masking tape by pulling almost 
straight back — not straight up. see fig 
En 

Because my car carried a custom road 
name, І lettered it with alphabet decal 
For trim, І applied fashy gold stripi 
that provided the type of 
look that many interarbans displayed 
during later years. 

Follow instructions packed by the 
manufacturer when applying decal 
You will want to ше а decal setting 
agent to make the decals creep into 
every nook and cranay of the car sur 
face. Use only the setting agent specified 
by the manufacturers of the decals you 
are using. Do not move decals атола 
100 much once you place them on the 
car surface. Adhesive may smear on the 
car sides if the decals are moved (00 
much. 

With the decaling completed. 1 gave 
my model а light coating of glare to 
make the surface appear like that of 
freshly painted steel sheathing, and also 
10 cover the sheen of the decals. You 


may want 10 weather your car to make it 
look as though it has seen many years of 
service. This can be done In ahy number 
of ways, from applying a light airbrush 
coating of a dust-like color to smear 
Sigarette ashes on the sides of the car 
brush-painted the roof of my interurban 
since prototype car roofs rarely were 
smooth, Interurban roofs often were 
covered with a tar-paper-like material 
bus brush-painted gray-black made for 
за authentic appearance 


Finishing touches 


The final step was the addition of wins 
dow material, For this] used 015" clear 
styrene, cut into strips, and bonded to 
the inside surface of the car with liquid 
cement. Window material was attached 
to the metal car ends with a strong glue 
Window shades were made of construc. 
tion paper of a nondescript color (the 
kind of color found all too often in pas- 
sengor car interiors!) 

T used epoxy to permanently attach 
the car sides in place now that construc 
Чоп was finished. With that done, 1 fast- 
ened the roof into place, added the head. 
light and the retriever ropes, and ва "er 
om the tracks for a test run. 

With the controller notched back, the 
heavy interurban car cased out of the 
train shed and down the street. Minutes 
later she was out in the countryside zing- 
ing wire at 70 per. 

And by the way, if you don't have a 
layout to operate your new piece of 
equipment on, read on to the following 
chapters! 


Trackwork in streets 


A guide to prototype practice 


BY WILLIAM J. CLOUSER 


AS with most other things of ошт 

saunıy. very few changes or Improve- 
ments were planned in advance, but the 
demands made upon street railways 
forced them to progress in spite of them- 
selves. Horse- and mule-drawn cars were 
light and required only the most simple 
mil fo maintain operation. Next came 
cable cars. Since cable railway track re- 
quired quite a bit of complicated mecha- 
nism underground between the rails, the 
track was sometimes made an integral 
part of this construction und was much 
more substantially built than horsecar 
track. Both street paving and electric 
streetcars became popular іп 
the late 1480's, and the weight of the 
electric cars was found to be more than 
(Ве previous horsecar or cable-car track 
could support. The paved street provid- 
ed better protection to the track than old 
mud sıreets did, so each helped 10 pro- 
tect the other. 

Where the early car lines reached the 
edge of town, streets were sometimes 
nonexistent or occurred only as drawn 
lines on a map down at city hall. The car 
lines that did go into the “suburbs” usu- 
ally did it for two reasons: One was 10 
reach and provide service to a newly de- 
veloped plat, with the line being pro- 
moted by the same gents who were sell- 
ing lots, building homes, or operating a 
cemetery. The other was to reach an 
amusement park or picnic grounds built 
бп the shore of a lake or at some other 
scenic location to attract people from 
the city. These combined projects were 
almost always owned by one group. 

‘Around 1900 these same promoters 
realized the value of extending toward 
the next town or city, and the country 
trolley line suddenly emerged 4s the in- 
terurban. Some of the interurban pro- 
motera had big pians for their lines and 
visualized big electric locos шоў 
long trains in a form of operation similar 
to that of the steam roads, In such cases 
engineering and construction similar to 
steam road practice were sometimes 
ей. 

Rights of way 

‘The year 1912 marked the beginning 
ot the long drawn out end for electric 
railways. By this time most of America's 
interurban mileage had been built. Many 
more proposed miles were indicated on 
maps, but by this time tt was quite clear 
that many companies were economically 
insecure. Even the more economically 
stable companies began 10 suffer from 


automotive competition on the very 
paved streets that the street railways 
Originally helped to build and pay for, 

The interurban lines that used steam 
road engineering practices in 1912 were 
not built as heavily аз today's “steam” 
roads, but rather аз heavily as steam 
roads of that day. Considering the fact 
that пем construction was over by this 

ime and little if anything was done 10 
improve existing construction. it ls no 
wonder that the once keen competition 
provided by the electric car» eventually 
fell by the wayside. The electric cars in 
interurban operation could run at speeds 
similar to steam road speeda. but they 
had the great advantage of providing а 
faster schedule because they were able to 
‘accelerate and mop in a fraction of the 
distance required by a steam train. Thus, 
in their days of success interurbans took 
much of the local traffic from parallel- 
ing railroad routes. 

Interurban builders 100k the lines 10 
the people. Many avoided buying land 
by building on the edges of public roads 
between towns. Then they went down 
the main street of each town, making 
local stops like streetcars. In operation 
like this the distinction between the 
sireetcar and the interurban could be 
very thin, In some cases the interurban 
‘company provided separate local service 
in towns, using smaller cars 00 the same 
tracks as the bigger through cars. Very 
‚often interurban companies used exist- 
ing street railway lines owned by other 

ies to reach the heart of the town 
or city. The track conditions were uxa- 
ally just about sufficient for the service. 
provided, and some interurban rights of 
way looked like а simple country trolley. 
line. 

Neither interurbans nor sireetcars had 
the weight to require heavy rail or close 
tie spacing. The traction motors could 
carry a car up а МИ as steep as 10 per 
sen. This practically eliminated the 
сома of cuts or fills on economically 
built lines. The cor trucks were always of 
short wheelbase хо that the minimum 
radius could be as little as 35 feet. The 
wenatility of there cars enabled rhe 
minimum in engineering and materials 
to be used in original construction and 
in most cases there never was any re- 
‘building. Few roads even ballasted their 
track, and those that did used the cinders 
from the power plant which provided 
their electricity 

Lines built m the towns were usually a 
Single track down the middle of the 
street. И the service had to be frequent 
in the larger towns or cities, double 


track was used, Sometimes a single-track 
line would be built Just to one side of the 
center of a street, providing for future 
double track without having to rip out 
the original construction. Since the early 
streeta were either knce-deep mud in wet 
weather or dusty when И wn dry, the 
track was sometimes laid right next 10 
the sidewalk on only one side of the 
street, in what we today would call the 
curb lane. Sometimes dixible track way 
built this same way, more often than nut 
with both tracks at the same side af the 
street. This kept the patrons from having 
to negotiate either mud or dust of the 
streets. In later years, the city fathers 
forced most car companies to comply 
with street ordinances and locate their 
irack according to the laws governing 
other street traffic. This meant costly re- 
building — another nail in the electric 
lines” coffin. St. Louis, Mu, didn't pass 
the law requiring vehicles to drive on the 
right-hand side of the street until 1910. 
St. Louis also had a two-lane highway 
bridge which was over a mile Iag in- 
cluding its approaches. On this bridge, 
single trick for the streetcars way 
against one railing but served both di- 
rections of travel. About 1930 the state 
highway department took over the main- 
tenance of the bridge and gave the com- 
рапуз managers 90 days to correct this 
situation. They did. They abandoned the 
line 

‘One delightful practice seen in resorts 
and the fines parts of many cities was to 
place car tracks in a grass-coverod park- 
Way in the center, or sometimes at one 
side, of a street. This, of course, спі be 
done only in new developments or in 
older ones that had nufficientiy wide 
streets to leave room for vehicular rom- 
ways in euch direction. 

City and town stations were very often 
located in store-type buildings back of 
the sidewalk, The interurban might turn 
off the street into а shed alongside the 
building, or in some cases И remained on 
the street 

o rural areas, existing rads most of- 
ten provided the routes, alice there 
roads served not only the towns at both 
ends but the farm in between, Most of 
such lines were built on the right of way 
‘of the public road. When paving bec 
necessary. the track ended up w 
shoulder of the highway. On 
том roads the track had 10 be abandoned 
completely. 

А location beside a меки roai righi 
f way was also a common practice. This 
gave à real comparison of the construc- 
on methods of both. The steam, rodi 
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generally followed a straight line, and as 
far as grade was concerned they had gen- 
erous cuts and fills, The interurban. al- 
though following the same straight line 
as the steam road. rose and fell with the 
land, since grades were no bother to self- 
powered cars. Another typical scene 
found between the rights of way of the 
two types of lines was the grade separa- 
tion. The usual condition was that when 
the interurban line running parallel to a 
stem line found It necessary to get to 
the other side of the steam right of way. 
it would swing slightly away from the 
steam Hine, start up а grade possibly аз 
steep us 3 or 4 per cent, swing back to 
‘cross over the steumt line when sufficient 
altitude had been reached for a short 
bridge sometimes at a 90-degree angle 
and then reverse the process until the 
two lines were parallel again at the same 
elevation This condition was sometimes 
inverted. with the interurban descending 
10 pass under the steam line. 

Those lines which ran along the side 
of a seam road occasionally were built 
‘on the steam road right of way, but this 
ав rare — as rare as was a friendly rela- 
tion between the two companies. The 
advantage of paralleling the railroad was 
not only that the interurban tapped the 
same well-established towns, but that 
land paralleling the steam road was not 
as созу us for a separate right of way, 
since this way the interurban was not so 
likely to cross farm roads or ла require. 
buildings to Ве torn down or moved. 

However, a the interurban ap- 
prouched each small town it had to veer 
away from the steam road to reach a vil- 
lage street. This was because grain ele- 
vators and other industries as well as (he 
Wide steam road station property pre- 
vented the Interurhan route fom re 
maining close to the steam road. 

‘With all of the various types of rights 
‘of way previously mentioned, it is under- 
standable that the electric roads had во 
possible chance 10 survive once the a 
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tomobile became so popular. The prox- 
imity of the track and highway was alone 
responsible for the many accidents that 
literally drove some companies into 
bankruptcy. Grade crowing protection 
between a highway and an interurban 
line was almost unheard of in the early 
days, and settling accident claims helped 
рш a few more companies out of busi- 
mes. The habit of the side-of-the-road 
interurban of swinging out into the mid- 
dle of the street at high speed as it en- 
tered town was another cause of trouble 

While double track was common in 
the later days in larger cities. many а 
line in smaller cities or on the outskirts 
‘of larger places was never double- 
tracked. Instead, passing trackage had to 
be located so cars running in opposite 
directions could meet. Sometimes sig- 
nals protected intervening sections of 
single track, but as often the turnouts 
were either within sighting distance of 
‘ach other or the crews merely knew the 
schedules well enough 10 wait for an un- 
sighed car when it was expected. Equi- 
lateral or diamond-type turnouts were 
‘used at both ends of the siding. and they 
usually had spring-loaded points to keep 
the direction of the traffic to the right 
See fig. | 

Some of the early city fathers feared 
that interurban roads entering their town 
would eventually deal in freight inter- 
change with the steam roads, and then 


bring freight trains down the city streets, 
‘This brought about many ordinances on 
track gauge in city streets. Usoally such 
odd track gauges were wider than the 
‘steam roads’ 48V" This kept the inter- 
change freight cars off the streets but 
also kept the stundard-gauge interurbans 
‘out of the downtnwn area in such cities 
as Cincinnati. Philadelphia, Baltimore, 
and St. Louli. There were some areas 
where dual gauge was added for interur- 
bans, as (п New Orleans, Los Angeles, 
and Denver, the latter two cities having 
^6" gauge for local streetcars, a hold- 
‘over from horvecar and cable-car days, 

Some of the planning committees uf 
the cities and towns were foresighted 
‘enough 10 provide for the expanding 
traffic of the future In such cases 1 
widths of the streets were far in excess of 
the traffic of the day зо that the trolley 
lines were allowed 10 have и private 
right of way in the center of the street, 
curbed off from other traffic. The variety 
using а grassed parkway bas already 
been mentioned. but in other instances 
the car tracks merely were un а mound 
of ballast in the street center. This was 
helpful in that the ever-increasing auto 
traffic did not interfere with the proper 
movement of the cars. Sometimes this 
right of way was wide enough for shrub- 
bery or other landscaping to hide the 
tracks. as at Coronado, Calif. Sometimes. 
this same type of street private right of 
way was located on one side of the street 
rather than in the middle. This was most 
common alongside parks, cemeteri 
and shore lines. where there would be 
dew cross streets and no buildings facing 
the track 

In many cities some trackage would 
be routed on marrow private rights of 
way completely separate from the 
streets. Quite often these rights of way 
мете inherited from steam-dummy lines 
They produced a problem each time 
they crossed a city street, for visibility 
was not good between са and automo» 
biles. In later days some cities installed. 
arterial sigas requiring the trolleys to 
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stop before crossing each street — much 
10 the discomfort of passengers sitting an 
the long benches 

End-of-the-line facilities for street 
railways were usually just as simple as 
the rest of their construction, Lines 
equipped with double-ended cars only 
had to mop, change trolley poles and 
other equipment, and proceed from 
whence they came. The single-ended 
cars often would use a loop of single 
track encircling one or several city 
blocks. This was particularly practical 
in the shopping district of a town or city 
and it also helped one car line serve a 
Tight loops also were com- 
city had a monument or statue 
located in the center of street, this was a 
qood location for such a loop. Since the 
minimum radius could be about 35 feet, 
a small vacant lot could hold part of 
such a loop and the remainder could be in 
the street. Often a stub track was provid- 
ed for disabled cars, plus a small build- 
ing with toilet facilities for the crew and 
а telephone either in the building or on a 
pole. The building often was landscaped 
lo be in keeping with the neighborhood. 

Wyeing was common. The wye could 
lend off the street into private property, 
it could be entirely in the streets uf an 
intersection, or it could be merely а 
Junction with another line. One interur. 
buo system had all single-ended cats but 
provided a very clever turnback wye at 
Almost every station. АП stations were 
‘on city streets and had their freight plat- 
form on one side of the building at a 90- 
degree angle un the track, From the main. 
line there was а wye leading to this 
freight platform. This enabled a car to 
pick up a trailer or to switch the wye 
from either direction. This also gave the 
line а wye for turnaround of passenger. 
an 

There were a few mall steam rall- 
roads that saw the advantages of electri- 
fying their operations, since they didn't 
have a big investment in steam locomo- 
tives, As electric lines they usually kept 
their turntables in service for reversing 
an. 

Interurban railroads that went into 
freight interchange on a big scale and 
had to get off the streets of some of the 
towns and cities, either because of ordi- 
папсев against freight trains or because 
«Му street curves were 100 for 
freight cars, built freight belt lines 
around the towns. These were merely 
private right of way routes that skirted 
the town and joined the original line at 
each end at some point where it did not 
nin in the sireets. While the freight 
trains ran around these belts. the passen- 
ger cars usually continued to use the 
town streets. In [ater years, when the au- 
tomotive traffic became too heavy and 
the local streetcar service was aban- 
doned, the interurban cars went over to 
the freight belts and thus were able to 
give faster service on long runs. In addi- 
tion to using their own freight belts, 


some electric roads eventually were able 
to gel trackage rights om paraileling 
steam roads во 48 10 fet off the streets 
They would join the steam road at cach 
side of town and also share the depot 
with the steam road, making it а joint 
agency and cutting dows operating 
som Unfortunately, few interurban 
lines made any arrangements. 
Some of those that did are still operating. 
(but with diesel power). 


Engineering of the right of way 


Electric cars were operated either 
singly or ín trains. Single сага meant that 
there was little limitation to curve radii 
ог changes of grade. Most interurban 
‘cars Were sufficiently powered (0 be able 
to start on a $ per cent grade, and in 
some caves steeper grades occurred. The 
abrupme permitted in а change of 
grade was determined by car length and 
how flexibly the trucks were mounted, 
When cars меке operated in trains, ei- 
ther as trailers behind a powered car or 
lo ma. (all cars powered with remote 
control of cars from the hend-end car), 
the flexibility of the coupler had to be 
considered. If it was ап MCB type with a 
Knuckle like а steam road coupler, a se- 
vere change of grade could lift one 
knuckle over the other. Thus the length 
‘of the car had 10 be considered and the 
height of the knuckle had to be in- 
‘greased to prevent this. Мом rouds using 
knuckle couplets used the 16" high vari- 
ty, Tightlock couplers designed expe- 
cially for electric car use permitied 
more freedom, and a train could do as 
‘well as a single car, These couplers had 
as much vertical play as they did lateral 
swing and were ideal for the irregular 
horizontal and vertical alignments of in- 
serurban track 

Freight power pulling steam road in- 
terchange had to have knuckle couplers. 

Curves limited operation in similar 
ways. Single or тац, cars with Tightlock 
couplings could negotiate almost any 
curve, but longer cars, particularly inter- 
urban сагу with knuckle couplers, were 
more limited. The general minimum 
‘curve for à city car was about a 35-foot 
radius, and although the bigger interur- 
ban cars could negotiate this radius sin- 
aly. а minimum radius of about 4$ to 50 
feet was more often provided for them 
Some interurban cars that ran mu. or 
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pulled trailers had radial couplers which 
‘could swing almost 90 degrees to either 
side of center. 


Ties, ballast, and rail 


Ties for use on a standard-gauge rail- 
мау can be 80", or -0" long 


Sizes listed by the American Electric 
Railway Association are as follows; 
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1 H H 
H H 7 
H H 

4 7 H 
H H H 
H Ы w 


Length of bridge and switch ties will, 
of course, be the same as they would be 
in steam road practice. Many roads used 
untreated ties; in fact, this was the rule 
rather than the exception. 

Ballast (when used at all) followed 
about the same conditions as in steam 
road practice. It could be of crushed 
stone, gravel, or if in a coal-consuming 
arca, cinders. Most of the "country trol- 
ley" lines laid their ties right on the 
ground but came back later, raised the 
ties slightly, and dropped cinders under 
and between them, In later years, most 
heavy interurban lines had brought their 
roadbed up to standards of light-service 
but well-kept steam railroad practice. 
This is particularly true of streetcar lines 
and interurbans that became classed іп 
the “rapid transit" or "commuter" field. 
This type of operation often had better 
roadbed than some steam roads. 

Tie plates generally were not used in 
interurban or street railway construc- 
tion. Rail joining was the same às in 
steam road work with the exception of 
the essential rail bond, fig 2, around 
ach fishplate for the ground return of 
the electric power. This same bond 
would he used im steam road work for 
signal systems. 

Trail 


There were two general types of rail 
used in electric railway construction: or- 
inary T rail and girder rail. T rail is the 
type of rail used in steam road work, but 
the sizes that were used, from main line 
10 sidings, were of somewhat lighter 
weights than for steam road use. Heights 
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of tall im inches according по their 
Weight per yard in pounds as found in a 
chart in a 1918 frog and switch catalog 
were as follows 


Pauw par yard Heg In ier 
» 4116 
E] Hn 
в 41 
m des 
тв ens 
E] H 
в E 
Е] зза 
я зале 
100 зза 
Originally, construction of track in un- 


paved areas sometimes used rail as small 
às 40 pounds per yard. Much trackwork. 
am fittle-used sidings and in car-baro 
arcas cemained in this small size down 
through the years, Most suburban street 
car rights of way never got above 60- 
pound rail even into recent times. On the 
‘other hand, мине heavily traveled subur- 
han trackape used rail a» heavy as 130- 
pound. Interurban lines that went into 
heavy interchange could hardly get by 
with anything less than 90- or 100- 
pound rail, There were trends in these 
wies of rail hut ao fitm rules were fol- 
Тукай. Later car developments involved 
lighter weighty (of cars) and better-rid 
ing trucks. This evidently appeared to be 
he easy way out. A typical section of 
Ва #0-pound гай is shown in fig. 3 

There ив much use of T гай in paved 
streets in spite of its lack of a builtin 
flangeway protector. Sometimes a for- 
mer private right nf way would be lightly 
paved aver and the railway would not 
bother to relay the track. There were 
also some heavy T-rail sections designed 
to be used in street paving 


Girder rail 


Girder rail was of то types: girder 
grooved rail and girder guard rail. There 
‘were as many variations af this type of 
specialized street rails as there were car 
types. It was of many raühead sections 
19 accommodate different wheel sec- 
ons and was of many different heights 
for strength. The contours of the flange 
ways were ана of many shapes 
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Girder grooved rail was rail which 
was drawn in a section providing a pro- 
ective guard for the wheel flange. This 
flangeway was not designed to come in 
contact with the flange but merely was 
lo protect the flange of the wheel from 
the street paving blocks, This rail was 
most often 7° or 9" high. Fig. 4 shows 
the AERA section for this type of гай. 
‘This was seldom wed on curves. И could 
large-radius curves in street 
curves that possibly would be 
200-foot radius or more. It also 
could be used as the outside rail of a 
sharp curve opposite girder guard rail 

Ginder guard rail looked like girder 
grooved rail, but an close inspection you 
found it had a raised flange guard that 
‘was higher than the railhead itself. This 
was for guiding the wheels on the ex- 
tremely sharp curves used by street rail- 
ways, The back side of the inner wheet 
flange bore against the raised rail flange. 
on the inside rail of the curve. This kept 
the wheels from wandering away from 
the track on sharp curves. Fig. 5 shows 
the AERA section for this type of rail 
This rail would be used on radii of ap- 
proximately 100 feet or less, on both the 
inside and the outside rail. 

Both types of girder rail were used not 
only within streets but also in open 
trackwork. Both types were made of very 
hard manganese steel Гог long wearing 
quality and were used on sharp curves on. 
heavily traveled lines anywhere, 10 cut 
maintenance costs. Construction of 
track in streets with this rail did not in- 
volve the usual spiking-to-tics method as 
with T rail. Gauging this flanged-type 
rail on curves involved some precision 
im maintaining the distance between 
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railheads, so the rails usually were 
joined every 4 or 5 feet with steel че 
bars. These bars were threaded on both 
ends and the rails were carefully gauged 
with the adjustment of the nats on the 
threaded bar ends. Sometimes this type 
af track was mounted on ties but more 
often it was temporarily sbirimed and 
aligned with wooden blocks and then 
filled with wet concrete, When this set. 
the resulting track construction was 
solid for many years. Some street track- 
work was done with T rail in this same 
way. using а specially shaped paving 
block (ar a flangeway cast in the wet ce- 
ment) to protect the wheel flange. When 
wood ties were used under street paving, 
the rails were usually fastened to them 
with lange square-headed screws driven 
into the ties. There was much experi- 
mentation using steel ties, and some pre- 
cast concrete ties also were шей 


T-rail turnouts 


When possible, turnouts were made in 
the same way as on steam roads, bul of. 
ten with lower frog numbers to accom- 
odale sharper carves. On the whole, 
steam road аенда were rare, however, 
because their design was not suited ei- 
ther t0 sharp radii or to burying in sree 
pavements. On the steam road, a turnout 
had a frog with both rails straight. The 
reasons given for this were that It was 
caer for steam locomotives with their 
Jong rigid wheelhases 10 move through 
such а turnout frog and alo that the 
symmetrical construction cut in half the 
number of kinds of frog that had in be 
Kept in stock for repair wm 
Unfortunately, space rarely permitted. 
use of a curve with a straight section 
through the frog of а turnout on an elec- 
tric railway. Turnouts with a curve 
through the frog and other trackwork of 
‘unusual design were known as "special 
work” in the electric railway industry 
Fig. 6 shows а turnout made of T rail 
with a curve through the frog. If girder 
сай was not used, provision had to he 
made for a guard rail along the entire in- 
mer rail of the curve in this type of turn- 
out. Fig. 7 shows eros sections through 
three such bolt-on, guard rail metho 
"The height of the guard rail over the 
running rail sometimes was altered be- 
cause of the type of wheel used by a par- 
ticular company. If the wheel had a 
flange less than 1" in depth, the guard 
rail was raised about Y^ over the head 
of the running rail. See fig. 7. И the 
‘wheels had 1^ langen, the guard rail was 
then made level with the running tail 
Bolt-on guard rails also were used gener- 
ally where T rail made a sharp cune. 
‘Switch throws for T-rail turnouts 
Standard parts from steam railroading 
were used for switchstinds when 
possible. Again, as before, many of the 
types contemporary to the day when the 
roads were built lasted to the end 
Switchstands out on the main lines gen- 


erally had bigh switch lamps, jut like 
the steam roads. Some tapped power 
from the pole sed so had electric lamps 
instead of oil. In yard areas some of the 
simple industrial throws were used, as по 
indicating lamp or target of any type was 
needed. Sce fig. 8 

Trail turnouts im streets where the 
‘campany wanted to maintain the usual 
‘yvitehstand had a long thn» rod reach» 
ing from the turnout 10 the side of the 
road where the awitchstand was located. 
The throw rod was protected from auto 
traffic by placing it between two timbers 
Nush with the road surface, with some 
sort of metal ог plank cover 

Spring switches were very popular, as 
they could easily keep the flow of iraffic 
‘doing to the right at sidings and cross- 
‘vers, They also were used at the end of 
double track, at loops, and at wyes at the 
end of the line. The spring switch usu- 
Ally had a standard switchstand but with 
the throw rod connecting 10 the points 
with a spring. It allowed a trailing move- 
ment 10 snap through the spring-loaded 
points with the points returning 10 the 
original position. A turnout so equipped 
would be spring-loaded to favor either 
brunch route, depending on the position. 
«Ве switchstand had been set for. 

On roads where long trains were run. 
there was a lot of wear in the sprung T- 
mil turnouts of thi type. since cach 
wheel set pushed the points over and let 
them snap back again. This pressure be- 
tween point and wheel created much 
friction. To reduce wear, a dashpot or 
‚some other type of slow-release air cyl- 
inder was added tò momentarily hold 
the points in reversed position so that 
the premure was reduced Оп many 
lines. any spring switch had a letter 5 
painted on the switchstand target or bad 
some other warning that it was a spring 
switch, This was important so that a car 
stopping over the tumout would be 
warned not to back up and have wheels 
во down both branches. 


Cast manganese switches. 
and switch mates 

Ginder types of rail were used for long 
wear and better efficiency in paved 
мее, and they also made a smoother 
roadway for wagons and automobiles, 
Turnouts to mutch girder rail also were 
müde. They usually were of a single- 
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point type, almost always having the 
point on the inside rail of the curve 
These single points were referred to in 
all trade manuals as “switches,” fig. 9. 
and the tongueless points opposite were 
called "switch mates,” пр 10. The 
mates had no moving parts, These also 
were sometimes known as "tongue-and- 
groove switches, 

Basic standards for such switches were 
set by the AERA, but since many widths 
of tires and many depths of flanges were 
used, almost all switches were speci 
ized to meet the needs of a particular 
company. Most large cities had enough 
street railway business to support their 
own “frog and switch” company. A few 
‘of these companies dealt nationally 

The switches and switch mates also 
could be made entirely of T-rail materi- 
als as shown in fig. 11, or they could be 
Т rail with manganese inserts as in fig 
12. They could also be complete cast- 
ings as shown in fig. 13. These asem- 
рев extended from just | foot or so 
ahead of the point, or tongue. as it was 
more commonly called, to about 1 foot 
beyond the pivot point at the heel of the 
tongue, From this point on toward the 
frog, the curve could be of any radius, or 
it could be a spiral 

VÉ u switch and ity mate were designed 
for straight track with a diverging route 
either right or left, the assembly would 
be classified ds à "lateral-tongue" 
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switch. И the switch and switch mate 
were for an installation where both 
routes diverged (modelers now call this 
а муе switch), and if the branches to the 
right and left had equal radii, the assem- 
bly was called an "equilateral-tonguc" 
switch. One or buth sides of the tongue 
usually were curved as required for the 
design. In this respect the design маз 
also quite different from steam road 
practices. The dimensions for the length 
of the tongue or point and the radius of 
the curve at the switch according to the 
AERA was as follows 
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The above radii were for the switch 
casting only. These determined the m 
es at which the cars left the tangent. 
The curves beyond the point assemblies 
generally were spiraled and could be of 
апу suitable radii, even as low as 35 feet. 
The tongue in this type of switch was 
supported for its entire length by the 
base of the main switch casting. This 
lowed it 10 be aligned easily by the 
wheels in trailing movements, In fact. 
this type of turnout never had to be pre- 
aligned by hand or power for trailing 
movements. only for facing movements 
In the early days of this type of switch, 
the tongue was held in position by a rub- 
ber block. To align the switch for the 
other direction, this block had to be re- 
moved, the tongue moved, and the block 


replaced to hold it in the reversed 
tion. Later the block was eliminated and 
a spring toggle-action assembly war 


built into à cast box on the side of the 
main switch casting. 

Fig. 14 shows this mechanism, and fig 
9 shows it on the side of the casting. This 
was a mechanical assembly whereby the 
Single spring held the tongue in one 
position until the tongue was forced to 
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the center of its travel over dead center 
and then it snapped Lo the other posi- 
tion. This worked both ways. This type 

iched box war also 


in favor of one that would hold the point 
AL one side, 

Another version of the cast street 
switch spring arrangement was one 
where the control of it was from a box 
with a lid flush with the street paving. 
Since no xwitchstand was available to re- 
set a spring switch in street paving. some 
railways had a chain attached to the 
mechanism so that this box could be 
‘opened, the chain could be pulled and 
held by the conductor or a crewmember 
Other than the motorman, and the сі 
could proceed in a direction opposite 
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the normal spring setting When the 
chain was released, the switch tongue 
went back to its normal sprung position 
Fig. 15 shows a fush-mounted operating 
device for throwing switches in streets. 

All interurban and street railway cas 
carried a switch iron or switch bar. Т) 
was a long bar used to pry the tongue of 
а cast-type switch по the opposite posl- 
How, Switch irons varied in length; some 
companies had them long enough that 
the motorman could pry the switch from 
the front window without having to get 
ut of the car. 

Since there was very frequent service 
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on some city lines and track junctions 
where different lines diverged, a system 
more convenient and faster than the 
switch iron was needed to speed up the 
operation of changing facing-point 
тисен. This was accomplished. by 
powering the switches with motors or 
solenoid coils. On the usual system the 
position uf the switch was determined by 
whether the power of the car was on or 
shut off at the moment when the trolley 
pole passed under a trolley contactor on 
the wire. The switch motor was enclosed 
in a box in the street, attached to the 
switch casting and covered with a lid 


Nush with the street paving. See fig. 16. 

A slightly simpler arrangement of the 
powered switch was sometimes used at 
саг barns, at turn-in points, and in some 
cities at places where traffic on the 
branch was not so dense. Any car going. 
under the contactor would line the 
switch for the main line, but a motorman 
choosing to use the ‘diverging route 
would have to pass under the contactor, 
stop the car, and then manually change 
the switch position. 


Frogs and other crossings 


If the entire turnout assembly was 
"out of the catalog" of a switch com- 
pany. there were stock castings for the 
frogs that mutched the given curve to be 
used. This cast frog was also of limited 
length, being only several feet long on 
both track members, See fig. 17. To fab- 
riente а complete turnout required the 
Switch and switch mate castings, the frog 
castings and the necessary girder rail 
and tie bars to join these component 
plus the girder rail to complete the 
curve. In addition to à limited number of 
frog castings that were stocked for use in 
turiouts, there were also 90-degree 
crossing castings, These castings, com- 
prising just one intersecting rail cross- 
ng, made up the entire crossing for all 
ralis when used in groups of four. See fig 
18 

All frogs, crossings, switches, and 
switch mates usually were built to be 
“flange-bearing.” This meant that al- 
though the bottoms of the flangeways 
normally were deep enough to clear the 
‘whee! flanges, the bottom of the flange 
way was ramped up to a higher level in 
¡he crossing assembly, switch, ос frog. 
‘Thus the wheel would he supported on 
its flange At the point where it crossed 
any other rail. At these places the tire 
was raised off the rail. This practice ere 
ated a smoother ride and less noise, but 
more Important, it eliminated the 
pounding and wear the square corners of 
the casting would otherwise have taken 
Figs. 10, 17, and 18A show this by the 
woen line in the bottom of the flange- 
way, 


Special work 


This was a big term in street railway 
work. When the track for a big street in- 
tersection ог sometimes just for one di- 
verging track was planned, all of the 
lieder rail, switches. switch mates, frogs. 

And crossings used came under the term 
special work. The connections between 
routes, the separation to insure vehicle 
clearances between one track and an 

other, or to a curb or building. were 
carefully planned on the drawing board. 
For instance, in addition to the neces- 
загу track at à crossing of one route with 
another, most railways would add sev- 
eral curves and switches to allow for ir- 
regular movements of equipment. They 
usually would also provide at least 
enough switches and curves so that there 
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would be wyeing possibilities to be used 
for turning back in case of emergencies 

This entire trackwork assembly would. 
be made by a frog and switch company 
using precurved girder or T rail, speciai- 
ly cast frogs and crossings, and some- 
times special switches (if stock switches. 
were not suitable) The special work 
would be checked for gauge and opera- 
tion at the firm's assembly shed; the 
paris would be numbered and then 
would be disassembled and shipped to 
the railway for reassembly al the site 
Most of these installations were gauged 


with rods between the rails and then set 
in wet cement. Street surface paving, of 
course, varied, and it will be discussed 
subsequently. 

Fig. 19 shows the "Grand Union” 
the epitome of special work. Such ar- 
rangements used 16 switch sets and 80 
crossing frogs. (In the illustration some 
sets of three frogs are shown coinciding 
as one, This was not always the case.) 
“Grand Unions" were rare in later days, 
but old photos reveal that ar one time 
many large cities had one or more, 

An interurban or street railway tr 
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Fig 21 


crew did mor always use complete cast 
frogs lf à new track was to be cut Into a 
tangent, the crew very often welded the 
presurved girder rail to the sides of the 
tangent tall at the normal frog position 
lind then cut a flangeway through the 
tangent rail with a cutting torch and 
grinding wheel, See fig. 20, The whole 
assembly was aligned and the rails were 
polished for smooth operation with a 
portable grinding wheel 

As abandonments were effected, parts 
of the track at complicated intersections 


often were left in place. In some ci 
very few, if any. parts were removed. Е 
mally when only ome route remained 
through a complicated intersection of 
special work, the tongues of all facing 
switches were welded in the one needed 
position. The frogs and erensings had the 
flangeways filled vo us to make a smooth 
path for the wheels and lessen the 
chances for derailments Portions of un- 
used track usually were paved with 
asphalt right to the edge of rail still in 
service 


Compromise joints 


With the many types of ruil used, com- 
promise rail joiners were plentiful 
These had opposite ends formed yo us to 
join rail of two different shapes or sizes. 
Fig. 21 shows а catalog illustration of 
one. Fig owe the simple flair ог 
chamfering used un the corners of girder 
guard rail to prevent fouling the wheel 
flange where joining with other types of 
rail, Fig. 23 shows a Т-гай compromise 
п in we. 

For many years electric rallways were 
large users of continuous welded rail in 
street construction. The rails were weld 
ed om location. Soft-metal Babitt cast 
joints also were popular 

Many, if not the majority, of street 
railway franchises required the company 
to maintain the street pavement between 
the rails and for a short distance 10 each 
side. И the line was double-tracked, the 

'-foot way.” or space between ihe 
tracks (not always 6 feet wide) also was 
included in the requirement. This made 
sense in horsecar days. The electric lines 
inherited the requirement. Later it be- 
came a point of complaint when wear 
and tear was due not му much to the 
mow-horseless railway operation as it 
was (0 automotive traf 

In some cities the legislators also re- 
quired the railway company to py in 
part for the entire street paving and to 
plow snow beyond the track mute con 
fines. These requirements helped speed 
the abandonment of street railways and 
resulted in the company’s taking little 
interest in removing rail after abandon. 
ment. Мапу a car linc still rests reason: 
ably intact below modern pavements. Im 
опе instance during a pipe-hurying proj- 
ect in Milwaukee. Wis., three layers of 
former sireet railway ties, the appermost 
ill holding rail. were uncovered in an 
intersection. 

‘One of the problems with paving wax 
the provision of a flangeway, once 
sireets were paved at all. Early pavings 
were made of cobblestone, brick, wood 
blocks. and sometimes larger stone 
pieces. Macadam paving also жаз used, 
bur concrete and various axphalt paving 
became more popular when automobiles 
shared the atreets with the trolleys Early 
stone roads sometimes produced broken 
wheel flanger due (0 stones projecting. 


into the flangeway. In time. paving com- 
ies offered specially contoured stone 
locks and bricks that fitted the rail side 
und provided a wide flangeway as shown 
in fig 24, Brick paving. Пр. 25. was used 
im accua where brick was cheap, The 
length of the bricks paralleled the track 
in some cities but the bricks were laid 
crosswise in others 

Ties and spikes eventually were for- 
saken in favor of girder rail laid in con- 
crete, and with this construction the 
concrete itself helped give the track 
strength. The girder гай eliminated most 
‘of the possibility of wheel flange chip- 
ping. 

Tn some cities the concrete was laid 
only up to the underside of the railhead 
and the surface was brought up to grade 
With asphalt. Sec fig 26, These same 
practices with girder rail also were done 
with T тай to which a guard rail had 
been bolted, Some T rail on ties in pri- 
vate right of way in the center of the 
street was later lightly paved over with 
gravel and oil, This did not last long. nor 
‘was it durable as can be seen in fig. 27. 
For durability. girder rail was used in 
open track, especially in loops or on 
harp curves. See fig. 24. Since the rail- 
‘way companies usually were responsible 
only for the aren containing their tracks, 
many sombinations of paving from curb 
1o curb could exist. Today the routes of 
iced by 
noting (ће paterne of cracks im ће 
street, the result of different kind» of 
street paving in the lower layers now 
covered over. 


Wheel details 


Street railway didn’t have the need 
for heavy cars as did steam roads, nor 
were there any intentions of interchange. 
м they developed tire widths and flange 
depths according to their own needs 
One thing that happened in the early 
days was that the гай became depressed 
into the paving hy the cars and the out- 
side of the wheels became chipped. Be- 
cause of this, many rallways used wheets 
‘that had tires no wider than the narrow- 
est railbead width in use. 2" or 3" 
While steam roads use tires about 41 
Wide, street railways used tires some- 
mex as narrow аз 2/7". Thus, if the тай 
depressed, the pavement would not harm 
the edges of the tires. 

With the slow speeds and light equip- 
ment, the flange depth did not have to be 
very great either. Steam roads use about 
a Г. flange. Street railway flanges were 
as small as Y" but varied all the way up 
to steam road standards Interurban 
limes asing heavy cars at high speeds 
generally uscd larger flanges but used 
the narrow tire because of street opera- 
Hon in towns, Interurban roads that in: 
Merchatged with steam roads used steam 
road wheel standards, by necessity 


Curves and overhang 
Street rallway cars were designed № 


operate on curves down to а 35.foot 
radius and had to be as flexible as thei 
design could allow in order to operate in 
marrow streets. 

A serious problem was the matter of 
clearances between car» on double-irack 
lines at curves. Many a situation re- 
quired one car to май for the саг coming 
the other way to avoid sideswiping. How- 
ever, by careful location of the pivot 
points of the trucks and by spiraling at 
leat the inner track curve to spread the 


Fig 29 
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tracks farther арап, many companies 
found it possible по allow cars going in 
‚ach direction to tum at he same time, 
Another practice, where 1he inner truck 
could not be spiraled enough, wus ta 
have the outer track make a little reverse 
turn so that it could use a larger radius at 
the imersection. Both practices were 
then usually combined as in fig. 29. 
The truck centers of such cars normal- 
ly were at an equal distance from the 
ends and the crosswise centerline of the 
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carso that on a sharp curve the overhang 
would be about equal on the outside and 
the inside from the middle of the car 
The exact geometric location for equal 
‘overhang depends on radius, but is a lit- 
tle closer to the ends than to the center 
On longer streetcars, where the trucks 
had to be closer to the ends anyway, the 
ends of the car body generally were ta- 
pered ro allow forthe extra overhang. In. 
Terürbun cars that had couplers for m.u 
or trailer service had to have their trucks 
near the ends Thus, nearly all of the 
overhang would be at the middle uf the 

Besides allowing for clearances in 
track locating. company-owned build 
ings and poles bad ta be positioned 
avoid fouling the cars on curves. The 
type of curve illustrated in fig, 29, and 
already mentioned, required much 

om. A similar problem had in be 
solved when à branch line turned into a 
side street. Where a minimum clearance 
was used between tracks, the swing of 
the rear of the car leaving on this branch 
would foul any car coming on the other 
track of the straight main line. This was 
avoided by installing the switch and hav 
ing about 15 feet of tangent гай at a 
slight angle from the main before маг. 
ing the curve. Sce fig. 30. This allowed. 
the car to swing gradually away from the 
Opposite track hefore making its turn 
and avoided the danger of a car's rear 
end projecting into the path of the other 
track 

In streets the paths of overhang gener: 
ally were marked with painted white or 
yellow lines 10 warn motoriss to stay 
lear of turning cars. The motormen al 
watched carefully and reduced but never 
inated overhung accidents. Track in. 
street railway work generally was spi 
Taled on curves the same as н was on 
steam roads 

Fig. 31 shows а typical junction be- 
tween a single- and double-track route 
The arrangement provides a trailing 
point cromover for the main line as well 
за access from the branch to either main 
track 
Crossing of st 
electric railway 
Interurbans out in open areas often 
зумеў steam roads on equal terms. us 
ing signal protection, Some lesser roads 


m and 


had to stop and flag at з steam toad 
crossing. Another method was to install 
а normally open derail. The switchsiand 
to align this derail so that the car could 
pass was on the opposite side of the 
Steam track, and the second member of 
the crew had to cross the track and hold 
the derail in position until the car 
passed. This setup was installed in both 
directions, but the opposite derail oper 
ated as a spring switch and did not inter 
fere with the passing of the car. Sce fig 
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In streets the cars used the same gates 
or creasing watchmen as 
traffic. Since the crossing of steam road 


tracks by electric railwuys was never 
generally accepted by the steam roads, a 
double-track line often was brought to 
single track at each side of the crossing, 
This arrangement would use spring 
switches 

Since the flangeway of most street 
railways was not deep, the crossing was 
шашау built so that the steam road's 
rails were not cut. The rails of the elec. 
tric line would join those of the steam 
line and only the minimum of flangeway 
would be notched in the steam road's 
rails. Fig. 33 shows three crossings in 
progressively heavier degrees of use on 


A trolley trundles through the crowded city streets of Charisma in this 1 


le disrama built by Mike O'Connell of Glendale. Cali 


Modeling street trackage 


Most prototype traction cars invaded city streets to 
get downtown. Let your models do the same! 


BY JOHN T. DERR 


STREET trackage. when modeled 

carefully, can be impressive. 17 you 
have a special fascination for streetcar 
railways, you probably will discover that 
modeling street trackage can be particu- 
larly enjoyable; but even if your layout is 
patierned after interurban railroads, 
where trains operated on open trackage 
similar in construction to that of steam 
railroads, you will find that street track. 
age will can be an important addition to 
your layout, Unless interurban lines 
maintained a private right of way 
through town (most uncommon), most of 
them reached their downtown terminal 
via trackage laid in paved city streets 


Planning and preparation 


Ready to start that job of laying street 
trackage? Let's do some planning fix. 16 
your street trackwork will be all-new 


Construction, omit Mes and ballast and 
spike your rail direct to Ihe material you 


V the excepions us i 


is a natural for basing, but keep in mind 


that (t acts as a sounding board and can 
be noisy (altbough the paving materials 
may deaden some of the rumble). Also, 
plywood іх brutal for spiking unless you 
are fortunate im gening a soft-grained 
piece. Another choice la Homasote 
board, available at most lumberyardı. 
тамне is a good sound deadener and 
it is easier to spike into than wood, al- 
though more spikes are required. 

If you're going to have any diverging 
routes lead into unpaved right of way of 
regular tie-and-ballast construction, 
shim the rails in the adjacent 
with cardi 


id sharp 
А swings 
The open 


onto ballastwork: see fig. 1 
trolley trackwork on my O-gauge line 
has ties that are niade from 2"-wide by 


Viw"ahick stripwood For shims that 
match the thickness of the ballast and 
ties, the gray cardboard that comes with 
tablets of paper or with shirts is just 
about right. Transition (rom shim to b 
lastwork should not be too abrupt. if 
necessary, feather the shim edges with 
rse sandpaper to the correct thick 


begins. ihe зи 
should be determined. Each lane for ve 
hicular traffic is usually about 12 feet 
wide, thus the minimum paved width of 
a street — allowing $ feet for a single 
trolley truck in the center — would be 
about 32 scale feet. For duuble track, 
add another 10 scale feet ог зо, These 
widths apply to streets that might be 
Found in an older section of town. To in. 
clude а parking lane clear of the iwo 
traffic lanes and their tracks, add anoth: 
er Я scale feet on euch side. 

Also determine street width in rela 
Чоп to the total layout arca, expecially 

В smaller layouts. The width can be 
ced considerably in areas where the 
ay is not close to the viewer, В 
parallel to the viewer, or it near eyelev 
el: this creates an illusion of depth in the. 
layout 


Methods of tracklaying 


As noted in a previous chapter about 
prototype practice, the use of girder rail 
in paved streets was almost universal 
For modeling. however, only one source 
of ready-made girder rail is available, 
and that is У?” fine-scale stock made by 


вз 


Fig 1 (above). Cardboard shimming will allevit 
levat ion where trackage goes from street to private right of 
way, Rail bases have been painted pray prior to paving Fig 2 


(int shows how guardrail simui 


es girde 


William J. Clouser of St. Louis, Mo. It is 
excellent material to uve И you are od: 
vanced in Ye-seale traction modeling: 
but unless you are following critical 
fine-scale standurds for your track and 
equipment, consider the following meth. 
od» for girder-rail simutation 

The first procedure involves the use of 
full. guardrails in place of girder гай 
(but only in switches and sharp curves. 
similar to steam-road conwruction Ве 
cause trolley-car wheels are guided 
through switches by the flangeway in 
the paving. anly one of the switchpoints 
has to be movable. Thus, virtually all 
trolley switchwork is of single-point 
construction, this makes guardrails on 
trolley switchwork more important than 
those on standard two-point switches 
found on steam railroads. 

To duplicate the prototype gieder rail 
wed in paved switchwork. the inner 
guardrails must be continuous through. 
‘out the switch atea. See fig. 2. Starting 
ар ately 4 scale feet in front of the 
points, the guardrails are laid parallel 
the running rails right up to she point 
where they meet at the frog (A In fig. 2) 
The guardrails on the outer rails of the 
two пати legs (B in fig. 2) continue at 
Teast to the line with the guardrails of 
the frog.or beyond, The inner guardrail 
са be carried clear around the curve if 
the curve la of sharp radhus. 

The problem with this type of guard. 
rail construction le that two rail base 
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abrupt changes 


alt in a ach. 
laid side by side usually result in a 
flangeway ihat і too narrow, The 
remedy la to use modelinaker's Hill pins 


ог even straight pins in spacers, Cut the 
pins 10 a usable length of about ^ 
< (12 mm. or 90). The hends are large 
enough to hold down the rails, yet the 
bodies are slim enough to act us spacers 
See fip 3, OF coune. regular spikes 
should be used on the nutvide rail bases 
Use an NMRA track gauge 10 keep the 
gauge and the flangeway from becoming 
too tight. On curves, however, we usual 
ly have to cheat a little by widening the 
gauge а mite — the standards an the 
NMRA track gauge were designed for 
railroad curves, not the sharp variety 
encountered um в trolley line through 
‚our town, Recommended minimum ra 
dius for trolley curves is a scale 36 feet. 
although 1 cecuinly would suggest that 
you spread it out to 48 feet if at all pos- 
sible. 

For milder curves and tangent rec 
toas of street truckage, we again can 
take exception to Ihe rule of universal 
use of girder nil in paved street areas by 
just using standard rail. Even the Red 
Arrow Lines {mow the Red Arrow Div 
sion of SEPTA) did зо я few years ago 
for a rail-renewing project on the Sharon 
НШ streetcar line. Girder rail wus not 
available, wr standard aed 
throughout, «ith wooden forms placed 
in the flangeways during paving opera 
tiom a after the paving had 


red. Even then, only an ardent trolley 
uff would notice the difference in the 
reer! 
her method of girder rail simula 
tion that we'll touch on briefly i one 
used primarily by O-gauge traction mod- 
celere а section of rail is placed on ite 
side, with ity head against the web of the 
running rail. Solder is Петте in n con- 
tinuous bead between the rails, joining 
them invo a unit In this way. the upright 
base of the rail simalates the guard por 
tion of a gieder rail; see fig. 4, Whether 
и not you use this method may depend. 
on the gauge you model and the code 
size of the rail 
There is one problem encountered 
with this method With the present tend: 
ency to conform to scale railhead sizes 
за small model rails, І have found that 
this often results in а flangeway that i 
far overwidih and too shallow. И you 
have parwer trucks and car wheels with 
anything above ОК” flanges, this method 
is not for you Even with 08” flanges, 
u will find that the wheels ride on rhe 
uf the flanges instead of the treads 
И you try this method, experiment 
with different combinations of rail sizes 
Only short sections of rail should be 
soldered at a time. lo allow the excess 
heat o dissipate. Use a Knife-edge file tu 
remove excess solder and to clean out 
the bottom of the flangeway. When lay 
ing carved track, and prior to soldering. 
prebend she inner rail te match the ra- 


fi 


dius of the running rail to avoid kinking 

Since the width of theve Nangeways 
muy he wider thun NMRA standards 
we your track gauge only for laying 
straight track. For curves, apike down 
and complete the inner running rail and 
ця guurdrail, but adjust the gauge of the 
outer гай to suit а tong-wheethase 
trolley truck. preferably one with 7-foot 
centers 

As you work on your tracklaying. con. 
tinue to check 1 
make sure your trackwork 
as you сап make it, Any alterations after 
paving will be just as hard to do as К 
would be for the prototype. shart of us- 
ing juckhammers! 


The paving operation. 


Truckage all fined? Let's call а 
Union Paving. There are several materi- 
als available for paving. Three primary 
ones are sheet wood, embossed plantie or 
cardboard, and 

Thin wood б ) has long 
been a popular choice for paving, Same 
modelers use sheet balsa successfully. | 
is readily available at your local hobby 
dealer and is easily trimmed to fit ail 
around curves. For code 125 nil (ihe 
size generally used by O-guuge traction 
modeler), we ДИК shes of 
wood, Keep in mind that sheet material 
will end up slightly thicker by the time 
several coats of paint and a coat of sand. 
ing sealer are applied, HO'ers with code 
70 тИ should му Зи -tbick stock 
Heavy cardboarda with a kraft paper sur- 
face, usd as a protective packing mate. 
па! for finished wall panels, aluo can be 
used. Matte board for picture framing is 
an excellent paving item since it comes 
in a variety of colors, same of which are 
very elme t0 concrete rad colon. 

To install wood or cardboard sheet- 
ing. first fit i 10 the outaide edge of the 
rail and then trim tn form the edge ot the 
road. After this, bevel the underside 
Sorner of the rail edge of the sheet with a 


sandpaper block to clear the rail base 
and the spikes: see fig 4. Fitting the sec. 
tions between the rails із the hardest part 
of paving with cardboard or sherwood 
Flangeways must be parallel and have 
adequate whee! clearance. yet they must 
not be tov wide for appearance. If you 
are laying è blacktop road, paint all 
street sections with a flat dark gray paint 
before gluing them down. Using a small 
brush. also paint the inside of the rail 
with black or dark gray pain. Thi 
camouflages spikes and any cuugh wor 
and gives the flangeway a finished look. 
bat remember 10 wipe the running sur 
face of the rail before the paint dries 
When all is dry. glue the road sections 
into place with a white glue such as El 
mers. Don't be too liberal with itin case 
you may want to make sume track 
Changes in the future. Fig 5 shows я 
cross section of wrcet trackage paved 

with cardboard and masonite 
Brick streets, once so popular in the 
сап be duplicated with embossed 


cardboard or plastic brick sheeting. See 
fig. 6. This material is on the market in 
all gauges. Brick muterial is realistic and 


simple to apply with straight section 
track. but мо does nat work well on 
curves, where bricks should appear radi 
ally to match the rails, И is better to 
change to an awphali surface on the 
comers 

The third choice of material for pav 
Ing is plaster. Patching plaster or plaster 
of paris can be used Min according 10 
Anstructions on the package. Experiment 
with different brands and types of plaster 
to find the one that best sults your work 
requirements. Beware of certain plaster 
substitutes, expecially those that are 
mixed with epoxy hardeners. Once dry 
they actually may be harder than con- 
crete and be impossible to work witht 

Mix only small batches of plaster un- 
UL you get the “feel” of it and the speed 
at whieh И vets. This is particularly true 
if you are simulating brick the hard way 


Fig. 4 выданы 


— by seribing the mortar joints. Place а 
few tacks around in the paving area, with 
the heads below what the finished sur- 
face level will be. These will give the 
plaster something to hang on to and pre- 
vent Making when it dries. Dump a pool 
of plaster on your street and smooth it 
out using a small trowel. n widesblade 
putty knife. or a wooden block. Keep 
that surface рам. below the rails ever so. 
little. Clean out the flangeways for ade- 
quate clearance, depthwise especially. 
Thi is extremely important because 1007 
shallow a depth will cause grief later on. 
Roll a spare set ul wheels over the rails 
as a final check vo see that flanges do not 
touch the plaster м any point. 


Fig, 5. Cross section shows two methods of paving with pre-cut 
sections of road surface: Left side of street utilizes code 155 ra 


and e" thick Masonite 
lye ot card, with Inicher card used for paving 


Fight side is code 125 rail зрйнод to thin 
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Fig. 6. А combination of plaster and embossed brick materi 


AL this point ГИ mention a procedure. 
that will alleviate the job of clearing out 
flangeways from freshly poured plaster 
and will give а neater appearance to the 
finished street trackwork. Use small 
thin brass angle stock placed parallel to 


was used to mahe this 


the running rail 10 simulate girder rail 
The angle stock acts as a small dike to 
keep plaster from touching the face of 
the running rail, and looks like authentic 
Kirder rail. See fig. 7. 

Use a brass angle that ix slightly 
smaller than the height of the rail you 
are using. When spiking it parallel to the 
Tunning rail, again make sure there is 
enough clearance for the wheel flanges 
On curves, you may have to split the бше 
of the angle at a number of points во that 
it can be formed into curves: see fig, 8 
and fig 9. 

Many modelers prefer 10 scribe their 
‘own brick surface. Some scribe or score 
the mortar joints just before the plaster. 
dries hard. To do this, use a sharp- 
pointed scriber or pencil and make the 
bricks all the same size, keeping the 
joint spacing to your proper scale. When 
Finished, bruh off any plaster dust and 
check for imperfections. Again, make 


sure plaster is not fouling flungeways- 

‘Other modelers prefer to wait until the 
plaster has initially hardened — perhaps 
24 hours — before scribing whe brick 
joints. This work period cannot go be- 
yond approximately 48 hours though, 
because the surface will chip or Nake off 
when worked 100 dry, As a final step, 
brush on a thin coat of shellac for a seal- 
er, covering all the plaster including that 
in the flangoways (И you did not use the 
brasw-angle method) WARNING: Do 
вой omit this coat of sbellac- Plaster dist 
will wear out your gears and bearings 
like crazy. When dry. paint to suit the 
street surface you are modeling — brick, 
blacktop, or concrete. For a realistic 
brick color, try a red oxide primer. The 
color ı close and dries дева flat. 

So, the track has been [aid through our. 
town, and the streets are paved und 
ready for wraffic- All we need Is overhead 
wire, but that's another chapter. 


Fig. V sane con мал 


» 


Fig. 3 
-— 
(а 


Fig. 4 


Traction overhea 


A guide to prototype practice: Part 2 


BY WILLIAM J. CLOUSER 


MANY types of direct suspension and 

citenary construction were used 
around the country, and it was some- 
times possible to recognize railroads by 
the appearance of their main lines. This 
article describes the more common types 
of trolley pole and pantograph methods 
of collection. The direct suspension «ес 
tion covers only 600-volt D.C. trantmis- 
sion. since other types were rare and 
their construction was somewhat differ- 
ent. Many of the terms and phrases and 
alxo the names of pans varied from year 
w year, because they were different ac- 
cording to their locations around the 
country, 

The references used in compiling this 
article were the Engineering Manuals of 
the American Electric Railway Associa- 
tion, as revised to Desember 31, 1929; 
the Electri Railway Journal, cataloga of 
the Ohio Brass Company. and informa: 
iion from ғой men formerly em- 
played im overhead construction and 
maintenance 

"This chapter covers overhead typical 
‘of traction railroads, other than elec» 
irified portions of steam railroads The 
‘overhead construction can be classified 
in two ways: direct suspension and cate 
mary suspension. 

Direct suspension comprises all зу 
tems of trolley construction in which the 
‘contact wires are attached directly to the 
main. supporting system. 


Supporting systems 


Supporting systems for direct or eate- 
пагу suspensions aro as follows: 


Simple spans comprise all the suspen: 
sion systems having at cach point of sup- 
port а single flexible member, such as a 
Wire, which is attached at both sides of 
the track or tracks as in fig І 
Compound spans arc all the suspen- 
sion systems having at each point of sup- 
port ro or more flexible members. such 
as wires, which are attached at both sides 
of the track or tracks, with the upper 


member of this span carrying part or all 
of the vertical load of the lower member. 
See fig. 2 


Bracket supports are suspension syr- 
tems having at each point of support an 
arm or similar rigid member. attached 
only at one side of the track or track. 
These arms can be of angle, pipe, T sec- 
lon. or similar metal structural section. 
See fig 3 

Bridge support. This is the supporting 
system having at each point of support a 
rigid member altached at both sides of 
the track or tracks. These are sometimes 
1 beams or laced girders. Refer to fig. 4 
"Bridge" refers to the horizontal mem 
ber aupporting the wire and has no con- 
rection with the term "bridge" as a track 
construction spanning same obstacle.) 


‘Supporting structures 


Wood poles. AERA requirements for 
poles listed three types: chesinut, eastern 
white cedar, and western red cedar. The 
general size requirements are that a 40. 
foot pole should have a 9° día top and 
15" dia. hutt. А wood pole approximate 
iy 40 feet long should have about 6 feet 
in the ground. Pole length is determined 
by the conditions in which the pole will 
be wed 
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A pole 75 feet long would have ap: 
proximately the same top diameter but 
would have a butt about 24” dia. A pole 
of this length war used. for example, 
where an electric railroad passes under a 
highway or another railroad, but all the. 
feeder wires were elevated on taller 
poles to pass over the obstacle with the 
necessary clearance. 

АИ wood poles should be "roofed" ut 
а &$-degree angle ат the top parallel to 
the wire or else have a “soned” top for 
drainage 

Concrete plex, fig. 5. sometimes were 


er 


used for durability and long Ше. These 
many sizes and shapes and usual 
at the shops, with мее! 

cables cast in. as 


ly were pres 
reinforcing meds с 
shown in fig. 6 
Steet poles were of many types and 
were used where maintenance was diffi 
cult or for long life. The ax 
as the tubular variety, fig 
were also ума of | beams and Н sec 
tions, as well as laced steel, ax shown in 


but there. 


Bridge construction, Supporting 
bridges occasionally were of wood pole 
tion with some form of rigid 
necting horizontal member го sup 
port the overhead. Bridge construction 
was more commonly of all steel. In the 
уз of this expensive type of sup. 
sort. the bridges were of laced steel; in. 
later years they were of Н or І sections 
Some roads had bridges of concrete 
poles with steel horizontal members, an 


example of which is shown in fig. 9. 
suppor 
ack. Bridges 


Usually. bridges were used 10 


wire over more than one 


пагу rather than direct contact systems 
because of the tremendous Inads of cate 


вагу construction. Bridge conuruction 


that would support these heavy cai 

could he spaced farther 
han other forms of suppor. A 
Ма bridge support occasionally 
was used on elevated sections of track 
such as deck and throoph pis ges 
These generally were of light sections of 
steel structaral members 

wn in fig. 10 

Towers. Some Фест 
‘owned by power companies, The гай 
* f way was used for the pow 


enary loads 
арап 


one or eth v 


or where 
buildings, the 
fien was supported by the building 
walls which had embedded sings vr eye 


lets for attaching the span wires. Inside 
buildings, the wire was suspended from 
the ceiling with a type of construction to 
be explained later. 

Miscellaneous, Whenever the track 
was in ved area or between any 
туре of permanent walls. these generally 
were utilized to save the cost of poles or 
mher means of support. In truss bridges, 
the bridge structure was used, In tunnels, 

орон from the tun 


the ceiling or span 
nel walls was ured. 
Pole setting details 
Clearances. On private right 
and wherever else practicable, poles or 
side supporting structures should be set 
with a minimum clearance af 7 feet from 
center line of track 10 the side support 
This clearance is to be increased Н nec 
essary for rail superelevation or für car 
verhang om curves. On streets, poles 
were behind the curb line unless local 
ordinances prescribed another lacatlım 


Fig. 14 su wms 


Pale spacing. Poles on tangents nor- 
mally should be spaced not less than 90 
feet nor more than 110 feet apart. Polen 
оп curves should be ser as near as practi- 
sable to the following table: 


Fa at curve ПО Pole spacing (1) 
E E 
E] E] 
E] a 
70 E] 
ю E 
E] ё 
109 e 
128 Е] 
I 7 

200 ta 500 ю 
390 ana av 100 


Pale nike (angle of pole in ground. 
fig. 11) Wood poles with brackets 
should have. im general, a rake from the 
track of 6" in 24 feet. Steel poles with 
brackets should have a rake of 3" in 24 
feet, Wood polex with span construction 
should have а rake of 12" in 24 feet, and 
steel poles with span construction 
should have a rake of 6^ in 24 feet. 
When the strain is from the track, as 
with poles om the inside of a curve, brace. 
poles ur head guys should be used and 
standard rake maintained. Double 
bracket poles should be set without rake 
‘Other poles between track, and poles un- 
der outside jurisdiction may alvo be set 
without rake, if necessary. Pole rake is 
shown in fig. 12 


Guys and anchors. 


Anthor ше defined a» a suitable 
point of fastening а guy wire to the 
round for the purpose of bracing а pole 
to counteract the lod of the overhead 
wire. such as on the outside of curves in 
track contrucción. A common type of 
anchor was the wood "dead man” buried 
in the ground. It was usually a section of 
а wood pole it least 4 feet long and 6^ in 
diameter buried not tess than 4 feet in the 
ground. It had a rod attached which ran 
up o ground level and had a loop in it 
for attaching the guy wire. This md had 
хо be in line with the pull to be applied 
Wo it See fig 13. 

There were other types of commercial 
anchors om the market An adjoining 
pole also could be used as an anchor. 


providing the guy wire was attached nor 
less than 7 feet from the ground, This 
was for the protection of people or ani- 
mals who might run into it if it were low- 
«г 

Guys are of sevencstrand steel wire, 
and they should be set so that they will 
be at з 45-degrce angle or less. Guy 
wires are protected by a white-painied 
steel pipe at least feet long when locat- 
ed where they could be a hazard to ani- 
mals or people. See fig. 14. 

Guy hooks are ut the level of the guy 
attachment on the pole to prevent the 
guy from sliding down the pole ог dam- 
aging it See fig. 15 

When it is impossible to auch а guy 
10 an anchor, a “high guy” can be run 


from pole to pole ат a continuous height 
until it can be ran to (he ground to un 
anchor as in fig. 16. Fig. 16 also shows 
some of the required clearances for guy 
wires. and the positioning of insulators- 
Crowarms. The lowest feeder, tele- 
phone. or signal crossarm should have 
its center not less than 21 feet above the 
top of the rail: other feeder. telephone 
ог signal crossarms should be spaced 
Кан on 24" centers. If the pole alsp car- 
ries a tramımission line, there should be 
а clear distance of at least 6 feet between 
the top crossarm and the lowest trans- 
mission arm, Refer to fig. 17 
Crowarm bracing, Army 36" long 
should have braces 207 long fustetied to 
the arm 12" from center: arms mote 


thun 36" long should have braces 307 
Tong fastened 10 the arms 19° from cen- 
ter, Оп heavy-duty service, these braces 
should be of angle stock See fig. 18 

Double arms, These are for heavy 
duty and should be at ends of curves or 
Where extra strength is needed. They 
should comis of two identical cross- 
rms at the same level on opposite vides 
‘Of the pole. Both should have the same 
bracing und insulator arrangement, with 
spacers between them when needed. See 
fig, 17 

Extension arms (alley army). Where 
clearance on one side of the pole ва 
problem, the arms can be offset on the 
pole instead of being fastened at the cen- 
ler, They usually would have a single 
brace to the long side af the arm. 

Wood insulator bracket. This is to 
hold a single insulator and was usually 
called a Western Union bracket. See fig 
19 


Use of crossarms 


Feeders ate the wires which carry the 
sume voltage as the contact wire. Con- 
sidering the voltage drop on the contact 
wire due to its sie, the resistance can be 
reduced by having ibis additional copper 
wire directly connected 10 the contact 
Wire every 1000 feet. This is the most 


common type of line used in addition 10 
the contact wire. Sometimes it was old, 
worn-out contact wire with several 
strands twisted together. Some cities re- 
‘quired that it be insulated. 

Опе insulator on a wood Western 
Union-type pin held the feeder on each 
pole, while some lines used two such in- 
sulators. Some roads’ feeders were car- 
Tied on a wood crossarm on several insu- 
latory and some roads had angle iron 
crossarms 19 hold the insulators When 
the poles were distant from the contact 
wires, such as on wide streets or when 
the span wires were supported by build- 
ings or truss bridges, the feeders some- 
times were carried on the span wires 
‘only $ or 6 feet away from the contact 
wire. Whenever high track bridges. un- 
derpusses. tunnels, or any unusual track 
condition forced the poles carrying the 
wire work other than the contact wire 
away from the roadbed, the feeders were 
the only wires 10 remain over the roud- 
bed and with the contact wire. Thus they 
Could be tapped onto the contact wire по 
eliminate resistance, 

Communication lines are next up the 
pole from the feeders They were of sim- 
ilar wire size and arrangement as those 
found along steam railroads or highways 
amd were for company telephones or 


telegraph or possibly commercial com- 
munications At a given distance it was 
customary to have а transition bracket 
which shifted the relationship of the var- 
fous wires to one another so prevent 
crosstalk, of une wire inducing its mes- 
sage по another. The number of insu 
fore to a crossarm and the number of 
erossarms varied according to the needs 
‘of the toad. 

Transmission lines. If the railroad 
owned or was owned by a power com: 
pany. it may have used the poles for car- 
Tying the high-voltage а.с. Over long 
distances, the railroad may have had au- 
tomatic substations and sent out the 
high-voltage a.c. and d.c. to power these 
substations and carried the power from 
the substations, The high-voltage d.e. 
should be a two-wire system on а 
cronarm by itself and the a.c. would be 
а three-wire system at the top of the 
pole. There were some commercial types 
of special brackets in addition 10 regular. 
wood cromarms for this high-voltage a.c. 

When the track went over u high 
bridge or through a tunnel or underpass, 
the poles carrying these wires other than 
the contact wire and the feeders re- 
mained on the ground cleat óf any struc- 
tures for easy maintenance. They were 
never srung though a tunnel or under- 
pass, but if the bridge was over a wide 
river where an alternate route would be 
impractical, some special arrangement 
was made, 

All of the above concerned one-pole 
bracket comtruction, considering ihe 
conditions where all the varies types of 
wire would have 10 be carried on one 
Pole. If span construction was used, the 
‘wire usually was split between the polen 
‘on both sides of the track. The commu- 
mication lines usually were separated 
rom the feeders and from the other 
power lines 

Some roads allowed the communica 
tion lines 10 be lower than the feeders 
amd the contact wire. 

Whenever a siding joined from that 
side af the track, these wires would raise 
10 a point over the contact wire and then 
return to their original height when the. 
siding was passed. When crossing a road 
аг another railroad, the arrangement of 
‘the crossatms remained the same in telas 
tion to the top of the pole, but the poles 
became progressively taller, raising the 
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entire construction, with the exception 
‘of the contact wire- 


Choice of supporting systems 


Bracket support on side polen should 
be used for all single track where local 
‘conditions permit. This would be un pri- 
vate right of way or side-of-the-road op- 
eration where no other vehicles used the 
righi of way common to the electric 
cars. Owing to the proximity of the poles 
to the track. bracket construction should 
be wed on radii 300 feet or more on 
‘curves and on tangent track. See fig. 20 
Bracket support should be used on cen- 
tral poles between double track where 
practicable 
Compound spams should be used 
when necessary to support the overhead 
‘of а series of tracks roo closely spaced 
to permit poles between. This would be 
over yards or multiple-track main lines 
n curves, Refer back to fig. 2 
Bridge support was used only in spe- 
cial caves, as shown in figs. 9 and 10. 
Supporting structures should be of 
such height that the lowest point of the 
‘contact wire in the streets and on inter- 
urban lines is 18 feet above the top of 
the rail under conditions of maximum 
зар. unless local conditions prevent: on 
trackage operating electric and steam 
railroad equipment and at crossings over 
steam roads, the contact wire should not 
be less than 21 fest above the top of the 
tail under conditions of maximum sag. 
Brackets must be of sufficient length 
to allow 8" between hanger or strain in- 
sulator and the end casting When poles 
are on the outside bf à Curve, the length 
‘of the bracket must be sufficient to allow 
for effect of the pole rake and the rail 
elevation, 


Contact (trolley) wire. There are 
three general types: round, grooved, and 
figure $ as illustrated in fig. 21. This 
Wire la drawn in Iow-resistance copper 
It is available in about a half dozen dif- 
Terent sizes, the largest being just over 

* día, Considering this size and the 
weight of copper. it is easy 10 see why 
the load was so great on the construc- 
tjin. Some of the larger sizes weighed 1 
Pound per linea} foot 

The round type was held to the hang- 
ers by elinched cars (Le. ears that had а 
groove and had the two projecting edges 
hammered around the wire to hold it in 

ace). This did not produce й particu- 
larly smooth path for the trolley wheel 
or slide and was not suitable for opera- 
tion at high speeds. 

The grooved type of contact wire had 
two small grooves in the тор half of its 
circumference. This allowed for са 
that had matching flanges to fit in these 
grooves 10 hold the wire in place. This 
left the bottom half of the wire's surface 
unobatrucieu for the smooth passing of 
the trolley. 

The figure $ type bad i top loop 


ripped by the ear. This and the grooved 
wire were clamped with screws. Any sur- 
face of this wire which did not have con- 
act with the trolley slide became a cop- 
per oxide color, a light blue-green, This 
would only be noticeable looking down 
оп ihe wire 

Wire other than contact wire (guys. 
span wires, and other construction wire 
work) is of seven-xtrand twisted steel ca- 
Ме about the same size as tbe contact 
wire, and either is galvanized or plated 
10 protect it from the weather. 


Pull-overs. 


The poles have guy wires to ihe 
ground to counteract the lateral pull of 
the wire, and there is also tension and 
pull parallel wo the comact wire. This 
load will tend to upset the alignment of 
the wire on curves, vo it is necessary to 
anchor the wire to prevent this. This an- 
choring should occur at the point of wn- 
gency at both ends of curves and occa- 
sionally om long stretches of tangent 
track, A strain plate is attached (о the 
wire, which has fittings for the pull- 
overs. These are attached at all four 
points and are drawn to the poles, (wa 
each direction. From the poles they are 
drawn to the ground as with pole guys 
This creates a fixed point for the trolley 
wire, which will stop any strain from ei- 
ther direction. See fig. 22 

The chart shown here is uned for de- 
termining the pole and hanger arrange- 
ment. Curves of even a sharp radius 
shoald give litle trouble if constructed 
according то the chart. The angles 
should all be equal at cach pull-over. 
All pull-overs should be attached tem- 
porarily und then adjusted until ihe 
curve is smooth, Offset of the wire 
should be observed according lo the ra- 
dius and the geometry of the car equip- 
ment used. Although complicated 
formulas are provided, the best results 
can be achieved with a bit af experimen- 
tation. The trolley wheel or slide will 


not be tangent to the wire on a curve if 
the wire js in the center of the track. The 
wire must be ойбе in order (or the col- 
lector to have it groove reasonably par- 
allel to the wire. This offset ix to the In“ 
side of the curve and will get closer to 
the inside rail as the radius in decreased. 
If the curve is spiraled or has an ease- 
ment, the wire should observe this too, 
See fig 23. 
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Cars that have different geometry in 
regard w length, truck centers, ete., may 
pive trouble. These conditions can be 
tially corrected by elevating the trol- 
Базе on tow cars to be equal in height 
from the rail to the high cars. Pale 
lengib can also control this condition 
The point of the trolley base pivot in re- 
lation to the rear truck kingpin is the 
most important thing to have identical 
on all cars 
Hangers, as to form of insulation, are 
‘of four general types: round top, fig. 24: 
сар and cone. fig. 25; insulated bolt, fig. 
26: and yoke (uninsulatod). fig. 27. Aso 
use. they would be classified as straight 
line. single curve (pullover): double 
curve (pull-over): barn, bridge. ceiling. 
or trough, fig. 28: and feed-in, fig. 29. 
The straight line type of hanger would. 
be used on а span support or tangent 
track with the span wire continuous and 
through the hanger fitting. 
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Single curve would be a hanger having 
а fitting or one side only, allowing for a 
pull-over from that side. The pull-over 
would terminate at this hanger 

The double curve hanger would be for 
curves with a fitting for attaching the 
pull-over wire on one side and и dupli- 
cate fitting on the opposite side for con- 
tinuing the wire to the single-curve 
hanger оа the inside track. The pull- 
cover wire would terminate at each side 
of the double-curve hanger. 

Trough hangers are thone having no 
attachments for wire supports. but hav. 
ing a flat top plate which can be boled 
to the wood trough used for carrying 
сопи! wires in building. tunnels, and 
under low clearance bridges These 
trough are wood with a lip on the sides 
They give some protection to these men 
working on top of the cars and also keep 
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things from falling on the wire. When a 
tralley pole Jeli the wire, they kept the 
pole {rom rubbing the side of the wire 
And then touching something above. 
such as the мее) framing of a bridge or 
building. and causing a short circuit 

Feedein hungers are used where the 
feeders are attached to the contact wire. 
They have no insulation or complicated 
mounting for the car but are designed to 
be а good electrical connection. 

In addition ta straight-line and single- 
and double-<urve pull-overs for single 
wire, the same were üvailable for paral- 
le] wire on 6" center. See fig. 30, 

Their construction and installation 
ме the same, but they would carry two 
parallel contact wires. They would be 
used, for example, where a double-track 
trolley line crossed a steam road at grade 
by going into single track and returning 
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to double on the opposite side. Since the 
track route was probably determined by 
spring switches for returning o the 
right-hand track. wire frogs and single 
wire over the crowing were unnecessary. 
Instead both wires would be continuous 
using the hangers for parallel wires. 

Another use was at a yard or саг bara 
where care {particularly single-end 
units) were backed against the trolley 
into storage areas Having to back the 
car in a facing point direction over many 
wire frogs was very difficult and re- 
quired a second man по attend the trol- 
ley pole. This was simplified by having 
each comact wire af each siding brought 
all the way out to the first switch on the 
lead. As each wire reached the point 
where a frog would narmally be located, 
а hanger for parallel wire would be axed. 
This hanger would be for two wires at 
the Jast turnout оп the fend. for three 
‘wires at the second to the last turnout, 
and $0 forth 

These many wires extended to a po 
clear of the firu turnout o that in opera- 
tion. the motorman could stop the car. 
align, the turnouts, sex the pole on the 
‘wire that led into the proper track. and 
then proceed in reverse. 

In interurban operation, siding oui 
оп the line where cars operated at speed 
seldom had wire frogs but had а parallel 
wire hanger where the frog would be and 
then ran the two contact wires side by 
side at least several car lengths of to the 
next span or bracket suppor. A second 
hanger of this type was used and then Ihe 


siding» contact wire was pulled off to 
the nearest pole and anchored. When the 
siding was to be used, a stop had to be 
made th throw the switch and the pole 
set over an the siding contact wire at 
the same time. Also, parallel contact 
wire sometimes was used on the backup 
leg of the wye. 


Other fittings 


Trolley «ат are of three types and are 
extruded to match the three wire types as 
shown in fig. 21. These cars are screwed 
to the wire hangers described above and 
are fastened either by a clamp arrange- 
ment or are clinched around the wire as 
in fig. 31 

А crossing is а trolley wire fitting 
which allows the trolley wire contactor 
10 pass over an intersecting wire of a 
‘other track. Some are made rigid for a 
given angle. but the more common are 
ajustable to suit the angle of the track 
crossing, Some cronsings of two lines re- 
quired insulation owing to different 
sources of power on different voltages 
See Па. 32 

Another type of crossing was used 
where a line using trolley pole collectors 
‘crossed a line using pantographs. Such a 
crossing is illustrated in fig 33. The 
pantograph shoe, a wide horizontal bar, 
will slightly raise the wire from its pres- 
sure, causing the contact wire uf any in- 
tersecting line to angle down from the 
horizomal and foul the pantograph shoe. 
Thus, the long rigid approach leading 
down to the crossing of the pantograph 
wire kept the pole collector contact wire 
clear no matter how high the pantograph 
raised it. The crossing of two pantograph 
lines at approximately 90 degrees would 
have 10 use this feature for both lines 

Trolley frogs arc the fittings that al- 
low the collectors to follow the car at 
turnouts, ih the proper direction and on 
the proper wire. Their positioning 
should de roughly one-third nf the dis 
ance [rom switch points to the track 
frog. This ugain, as with curves, should 
be adjusted according to the equipment 
used, It should Ве м a point where the 
collector's angle to Ihe wire ls about to 
cause it 10 leave Ihe wire, See fip. 34 

Another type of frog had moving 
points similar to а track turnout wo that a 
car or locomotive could back into a 
Trick und the pole would follow the cor- 
fect wire. These were coturolled by а 
system of rods and bell cranks from (не 
turnout mechanism to the wire frog a 
shown in fig 35 
Protection. 

Section insulators are insulated. бис 
tings in the contact wire which are used 
to separate the line at a point where the 
source of power is changed. See fig. 36. 
These generally are on tangent track. 
пай all other pull-overs and supporting 
wire also must be insulated. 

Section switch. This ва large knife 
switch, located im a box on a pole, ca- 
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pable of carrying the füll line voltage: 


This i» used to complete the circuit 
around a section insulator. И was com- 
monty found on tracks going into car 
barns so that once a car was in the sid- 
ing, power could be cut off to prevent in- 
jury to men working on the car. Іх also 
was used on sidings on private property. 
зо that the line мак dead when not in 
we. 

Sometimes the line switehbox was lo- 
cated on а pole near the track but high 
‘enough so that it could not be reached 
‘except from the car itself. This protected 
it from someone on the ground. Some of 
the switchboxes had the handle long 
enough to project from the bottom 10 
hie that the power was off. Fig. 37 il- 
lostrates this 

Strain invulators arc used in span con- 
struction. in guy wires, on both sides of 
all trolley wire hangers, etc 10 provide 
insulation to the supporting. structure 
from the trolley voltage. They are of two 
general type. porcelain, formed of one 
piece, with two holes for attaching the 
wire from both ends, fig. 38, and turned 
hardwood, with metal fittings at each 


end for the wire, fig. 39. 

The wood type usually was confined 
to either side of the hangers at the con- 
tact wire and the porcelain types were 
used in most other applications. These 
porcelain insulators are known as the in- 
terlock type, since the wires, when in 
place, are looped through one another, 
although separated hy the porcelain. In 
the event the porcelain hroke, the wires 
would still be intact and carry the siruc- 
tural load. These insulators have a 
glazed brown finish 

Pin-type insulators, Пр. 40, are made 
of glass or porcelain, and screw on a 
wood pin which in turn is mounted опа 
crossarm. Singly, they can be used on the 
Western Union type of pin as shown in 
fig. 19. These insulators increase in size 
as the voltage is raised 

In order to actuate powered turnouts, 
crossing signals. protective signals for 
the cars themselves. and other devices, 
various types of contactors were fastened 
to the wire. These circuits are completed 
by the wheel or slide contactor passing 
between the wire and the fitting shown 
in fig. 41 
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Wirework over complicated track 
junctions requires special study accord. 
ing to conditions that may exist. It will 
be a collection of curves. frogs, and 
crossings requiring much experimenta- 
tion. 

Since overhead trolley wire could be 
hazardous in areas where cars were load: 
ed. particularly with cranes that could 
strike the wire, the wire was sometimes 
omitted completely. The cars were spot: 
ted with “reachers” — any cary on hand 
used to reach cars too far from the wire 
10 be reached by a locomotive 

When electric lines crowed over 
steam railroads, an added protection was 
provided for the trolley pole to prevent 
the car from being stalled on the cros- 
ing should the pole come off the wire. 
This was а wire mesh shield which was 
fastened {9 the hangers and arched over 
the contact wire. И was electrically con- 
nected to the contact wire so that if the 
pole did come uff the wire. this mesh 
‘would have enough power to carry the 
car clear of the crossing. The mesh was 
long enough vo that the pole was pro- 
tected while any part of the car wis оп 
the crossing. See Пр. 42. 

Catenary suspension 

„Смепагу overhead construction com- 
prises all forms of trolley overhead con- 
Auction in which the contact wire ix 
supported from one or mo 
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cables by hangers of such lengths as to 
produce a contact surface nearly paral- 
del то the top of the track. 

Simple catenary suspension is that 
construction in which the contact wire 
ог wires are supported by a single mes- 
senger as in fig 43a. 

Compound catenary suspension, fig 
43b, is the construction in which tbr 
contact wire or wires are supported by 
the secondary messenger, which in turn 
и supported by the primary messenger. 

The contact wire is the wire with 
which the current collector makes con- 
ме. 

Primary messenger, This iz the cable 
hich carries the Joad of the contact 
wire and secondary messenger (if any) 
together with the necessary hangers It 
has two basic characteristics: strength 
and conductivity. For these reavons, it 
can be of either meel or copper, Both 
have their advantages and disadvantage. 

The secondary messenger is the cable 
which в attached by hangers to the pri- 
mary messenger and ia tum supports the 
contact wire. lt also can be of either 
Steel or copper with the same advantages 
ог disadvantages in regard юю streng 
and conductivity 

Hangers (catenary type) are Ihe de- 
vices used for suspending the contact 
wire from u messenger or the secondary 
messenger from the primary messenger. 
Primary hangers, figs. 44, 45. and 46, are 
sed for suspending the secondary mes- 
senger from the primary messenger 
Contact wire hangers are used for sus- 
pending contact wire from the secondary 
mestenger. See fig. 47. 

The supporting systems and support- 
ing structures for catenary suspension 


are the same as (or direct suspension. 

Poles om tangent track should be 
spaced 150 feet apart in mest instances. 
Greater spacing can be used providing. 
the poles are of suitable strength. Pole 
spacing is decreased on curves according 
do the radius. Pole spacing variations 
should be in accordance with the multi- 
ples of the hanger spacing. 

‘On private right of way, ihe poles 
should be 3 feet plus half the width of 
the can from the center line of the track 
This is increased proportionately оп 
curves. Since the weight of the catenary 
comuruction Is ко much greater, Ih span 
‘construction it in almon always neces- 
агу to have hack guys for each pole, 
These are guy wires installed at right an- 
les to the fight of way. the same as the 
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guys described for direct suspension. 

The type of supporting system. like 
the supporting structure, will be gov 
etaed largely by local conditions such as 
length of span. type of supporting struc- 
ture to he used, weight of catenary зу» 
tem, and number of tracks spanned. In 
general, the simple cross span support 
should be used on all curves of less than 
300 cot radius and on all double track 
where central bracket poles are not used. 
Compound cross spans or steel bridges 
should be used where more than two 
{tacks are spanned. Bracket support can 
be used on either single or double track 
where practicable. 

Compound cross span construction 
should be used where more than two 
racks are spanned to keep the contact 
wires in the same horizontal plane. 

Contact wire should be installed at a 
uniform height of not Jess than 16 feet 
above the rail. On trackage operating 
both steam and electric or at steam road 
crossings, it should be not lesa than 22 
feet above the rail. Whenever a change 
in wire height в necessary. this should 
mot take place at more than | per cent 
relative to the rail 

Hangers (refer back 10 figs. 44, 45, 
46, and 47), The length of the hangers is 
relative to ihe span being used. They 
generally are spaced about 15 feet apart. 
although they can be up to 30 feet where 
pole collectors are used. The primary 


hangers have a loop on the top which al- 
Тома the collector to equalize its pres- 
sure because the wire is able to deflect 
slightly upward. The secondary hangers 
generally are bolted halves to grip the 
secondary messenger and the contact 
wire, The secondary hangers sometimes 
are spaced in between the primary hang- 
ста in equal numbers or are spaced two 
10 each space between the primary hang- 
ers but on constant centers. See fig. 43b. 

The backbone is the wire running 
from pole to pole and to which the pull- 
‘overs are attached. This support war 
used on curves to provide the points for 
pull-overs instead of having a pole for 
‚each. It should start at the point of tan- 
gency with an anchor and run from pole 
10 pole at a constant height equal to the 
‘overhead and end with an anchor at the 
‘opposite point of tangency of the curve 
The support poles on the outside of the 
‘curve carrying the backbone should all 
have back guys 

Frogs. An actual wire frog fining is 
mot needed if the construction is to be 
for pantograph collection. The over- 
head should follow the center line of the 
track joining the tangent line and then 
be projected onto a point where И can be 
attached to a pole and have a guy to the 
around. For pole collection, the same 
location methods and hanging should be 
used as in direct contact systems, 

Catenary bracket construction, fij 
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48, shows two methods of bracket con 
struction. The primary messenger goes 
‘over the top af the bracket supported by 
an insulator, with the secondary messen: 
ger (if any) and contact wire suspended 
only by the hangers, Any span, bridge, or 
bracket support always occurs on center 
between primary hangers. To keep the 
wire vertical at the brackets, a pole 
racket steady assembly often is used, as 
shown in fig. 49, 

Catenary оп curves is of two types 
vertical and inclined. The vertici 
50, has the messenger directly over Ihe 
contact wire at all times, und the in- 
clined eatenary. fig. $1, has the messen- 
ger pulled 10 the outside of the curve 
Thus, it becomes the backbone with 
each hanger a pull-over. 

The pull-overs for vertical catenary 
are used much like direct suspension, 
The messenger and contact wire, being 
always in vertical alignment, have to be 
pulled equally on curves, The typical 
vertical pull-overs are shown in fig. $2. 
The primary hangers, varying in length. 
would be typical of that shown in fig. 44. 
These would remain the same on curves. 

The advantages of inclined citenary 
are as follows 

The use of a backbone ix practically 
eliminated. 

Inclined curve spans may be made the 
same length as the tangent spans on all 
‘except short radius curves. This reduces 
the number of supports required. 

Fewer pull-overs are required. (None 
не required on curves of less than 4 de- 
trees) 

The contact wire closely follows the 
center line of the track. thus eliminating 
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any sharp angles in the wire which might 
“averstress it or cause sparking when the 
collector passes over 
Fewer insulators are required. Thi 
im with high voltages 
anging this type of curve requires 
the hanger shown in fig. 45 for simple 
estenary and the hanger shown in fip 46 
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for compound eatenurg. The secondary 
hangers, fig. 47. are the same as fig. 46 
with the hanger supporting element 
fastened from the side. This is to keep. 
the secondary messenger over the con- 
tact wire This vertical alignment is main- 
tained by controlling the angle of the 
bend at point "A" in fig. 46, The transi» 


thon from vertical catenary, as on the 
tangents. to he incline would occur inthe 
span aver the easement on the curve 

Spacer links, fig. 53, are used in either 
a fixed version or adjustable version to 
control spacing between the contact 
Wires just beyond a wire frog. This is 10 
keep the contact wire in line with the an- 
ile of the frog fitting. To construct an- 
‘other support span wire would be costly. 
The spacer link will work just as well. In 

has many applications simi- 

lar to this, keeping contact wires at turn- 
‘outs at the proper angles 

Ehhér poles or paniographs can be 
operated on catenary systems, Direct 
contact systems. are designed fue pole 
‘operation, but also can be used for pan- 
tographs under certain conditions The 
clearance at the wire for the pole only 
requires the bottom surface of the wire 
plus an inch or so on cach side for iix 
flange. The sides of the wire тим be rel- 
atively free on at leant the bottom hall ot 
the circumference so as not to foul these 
flanges If the pressure of the pole col: 
lector raises the wire мо that ће spa 
and pull-overs angle up 10 ihe contact 
wire instead of down, this is no problem 
In pantograph operation, the long, flat 
shoe of the pantograph would foul on 
these. This is why the span wires and 
pull-overs are all well above the contact 
‘wire or angle up, The hanger connection. 
to the contact wire is not as critical since 
the pantograph bar only touches the bot- 
tom edge of the wire 

‘Operations where both pole and 
pantograph are uted also require special 
treatment. Since the pole operation re- 
quires wire frogs and crowsing frogs and 
the pantograph does mot, these frogs 
need a smooth surface and a gentle Ap- 
proach angle to keep them from fouling 
the pantograph Фос. Using hmh pole 
and pantograph on the same line is m 
practical. Overhead for puntngraphs 
does not follow a straight tine, for it 
would eventually wear grooves in the 
pamograph shoes which would catch the 
wire and damage it. Therefore, Ihe wire 
is staggered from ane support 10 the next 
мо that it keeps а wide path worn on the 
Pantagraph shoe. Far trolley operation, 
this would wear an oversize groove in 
the wheel which would give trouble at 
frogs or curves 


Modeling overhead 


Learn how to hang trolley wire 


BY JOHN T. DERR 
AND RICHARD H. WAGNER 


JF your street trückwork is as perfect 

as you can make it, and your paving is 
finished. we'll begin to hang overhead 
trolley wire. 

Here Ва list of tools and materials 
that are needed, Not all of the tools are 
necessary. but they'll make the job eas 
to do: 

Small pencil-type soldering 
Soldering irom can be purchased in 

enabling the individual to assem- 
le à unit to meet his own needs. For our 
work, Г suggest using an Ungar No. 777 
tundie priced around $190. Use this 
with an Ungar No, 1235 heating ele- 
ent, a unit rated at 2792.44 watts and 
priced at $2.05; ar use а Мо. 4035 unit 
rated at 47 У 5612 watts for about $3.38 
The screw-in tip, Ungar part No. PL333 
or equivalent, is available for about 65 
cents. Assemble and heat the iron 
(iran will be used hereafter to desig- 
ie the completely assembled handie- 
fement-tip). When hot, melt solder gen- 
srously over the tip to tin the iron. The 
excess can be wiped off with a cloth. 

Solder: | recommend ў” diameter 
Kester "44" solder with a rosin fux 
core. You will find a paste flux useful at 
times 100, 

Needlenose pliers are necessity for 
making small bends. 

Side cutters: These are useful for cut- 
ting wire to length. 

Revernostension tweezers Priced less 
than a dollar, these are indispensable 
wire work. Unlike regular tweezers, they 
‘open up and release their grip when you 
Squeeze them. If you are working in 
scale, уто find a pair 5" long, they can 
be used for Instant measurement of wire 
height, as в plumb bob for wire center- 
ing. and as а heatsink for soldering wire 
fittings. If you do mach wire hanging. 
you will won find a need for special 
clamps or tools that you can fashi 
yourself 

Wire: Phosphor bronze wire is still the 
best for running wire (trolley wire). Use 
No. 24 wire (02” diameter) in O gauge, 
and No, 26 wire (0167) for $ and НО 
Bauges. For span wire, pull-offs, and oth- 
er supporting wires. | suggest 013" 
spring brass wire (No. 28) for all gauges 

Poles: Poles are made from Ye” wood 
dowels in O gauge. and сйулуре steel 
poles from Y” round brass md. 5 
augers can use Pie” rounds jn brass or 
wood, and HO'ers will find Ук" brass 
tubing or wood dowel satisfactory. 


Notes on overhead 


Trolley wire suspension for streetcar 
and interurban operation is shown in fig. 
1. Two support systems are illustrated, 
bracket and simple crow span. The 
‘bracket type із used over single track, 
the simple-span suspension can be used 
on single or double track (although it 
was mostly used on double track), or in 
yards. Fig. 2 shows how trolley wire is 
positioned over various track forma- 
tions. Notice how the basic wire forma- 
tions shown in fig. 1 are repeated in fig 
2 

Overhead wire normally is bung 20 
scale feet above the rails, although there 
may be variations to suit special condi- 
tions. This is $” in O gauge, 3.75" in 5, 
and 2.75"in HO. Poles are spaced about 
100 scale feet apart on straight track, 
which is 25" in O gauge, 18.75" in 5, 
and 13.75" in HO. On curves, poles are 
spaced closer together; the sharper the 
curve, the les space between poles 

Аз an aid for finding the exact loca- 
tion of each pole in relation to the track 
you may find it helpful to make a 5” 
thick wood template from the patterns in 
fig. 3. shown in 1:48 scale (W" scale or O 
gauge), 1:64 scale (S). and 1:87 scale 
(HO). For lining up poles on straight 
track, use the edge marked "S." Use the 
edge marked ^C" for curves, where poles 
are spaced slightly farther away from the 
track center than on straight track. The 
"C" edge of the template also should be 
used where curved and straight track 
join. The template can be used to locate. 
the nominal height of the trolley wire 
above the rails; a small flathead screw 
Inserted at cach top corner of the tem- 
aid in locating poles at ihe. 


‘correct height in relation to cross spans 
and trolley wire. Sec fig 4 

Before you begin erecting poles on 
your trolley line, it is а good idea to lo- 
cate them on an accurate plan of the 
track route, using fig. 2 as a guide. Re- 
‚member to position your poles carefully 
ло properly carry the strain of the trolley 
wire Determine the number of poles you 
will need, both with and without bracket 
arms. 


Pole construction 


Construction of bracket and cross 
span poles ean follow many different 
methods but we will discuss only a few 
here. For wood bracket poles, this firm 
method is quite simple and effective and. 
сап be used for all gauges. Start by cut- 
ting the poles to length following the 
template provided in this chapter (fig. 
3). Next drill a hole a little more than 
halfway through the pole at point A in 
fig. 5. This hole should be Mv" in di- 
ameter in O gauge, and Ms" for S and 
HO. With à No, 80 bit, drill a 0137 hole. 
(suitable for all three gauges) at points В. 


and С. Cut off a length of spring brass 
wire: about 4” for НО; 6” for S, 8" for 
9. 

Using fig. $ as а guide, shape the 
spring wire with a needlenose pliers into 
а one-piece bracket-arm rod/cross-span 
Wire that will extend on the model from 
point B around the end of the bracket 
arm (D) to point С. Solder it to the end 
of the brass rod at D and cut the rod 19 


length. Use 3547 brass rod for O gauge 
and М: for S and HO. Coat the end of 
the rod with a small amount of epoxy ог 
glue and insert й into the trolley pole at 
point A. Now insert the ends of the 
spring wire through the holes at B and С 
(if you are using cast hangers, put one on 
before placing tbe wire through the hole 
at C) aod trim them off about +” from 
the hole; bend the ends over to keep the 
мие from pulling through the holes. It 
may help to secure them in place with а 
‘small amount of glue. If you want to add 
а Ние extra detail, solder a small piece 
‘of wire between the bracket arm and the 
sross+span wire at E 10 represent a crow- 
span support 

Use metal poles at points where you 
want current fed from under-table wit- 
ing up to the trolley wire. Usually these 
“feeder” poles are located about every 6 
feet. Construction of all-brass poles is 
‘only slightly different than that of wood. 
съ poles: The hole at А shouid be drilled 
all the way through if the pole is of met- 
al tubing because the rod will have to 
Test on both walls of the tube for sup- 
port. The brass год and the spring wire 
are secured with solder. Excess solder 
should be filed smooth. 

There are several procedures you can 
follow when constructing pole and 
crossspan assemblies for use with sim- 
ple crosspan overhead. Fig. 6 shows 
Iwo ways that arc suitable for larger 
gauges (O and 5), The method in fig. ба 
utilizes very small cotter pins. Drill a 
hole in the pole the same diameter as the 
‘cotter pins and insert them from the 
track side. Cut off all but about fw" of 
the pin and bend the ends around each 
side of the pole. They will he almost in- 
visible after the pole is painted dark 
brown or black. Fig. 6b illustrates a bet- 
ier technique. Use about the smallest 
screweye available from the hardware 
More, Drill a hole in the dowel slightly 
smaller than the diameter of the screw- 
eye base and twist the screweye in with 
the aid of the meedlenose pliers, 

А method expecially suited for making 
НО cross-span poles (although perfectly 
acceptable for O and $ 100) is one previ- 
‘ously described for bracket pales. Drill 
4.013" hole near the top of the pole and 
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insert brass spring wire from the trick 
ide: Cut off all but about Ye” and bend 
over to prevent the wire from slipping 
out. Although the brass wire should fit 
smugly into the 013" hole, a small 
amount of white glue applied to the wire 
ends will help secure it after final adjust- 
ments are made. 

Simple crossarms for Уі" scale can be 

made from wood strips W” square by 
1%” long: for $. 967” square by 1" long; 
for HO, Ум" square by Y" long, how- 
ver, styles of crossarms varied greatly, 
зо you may wish to study some of the dif- 
ferent styles illustrated in the "Traction. 
Overhead” chapter to determine the 
‘kind you will need for your traction line. 
Wagner Car Company. 59 Euclid Ave- 
mue, Cineinnatl, ОН 45215, markets 
ready-made crossarms: No: C-425 has 
three large dummy insulators and a diag» 
onal brace: No. C-426 has four «mall 
dummy insulators and two diagonal 
braces. The C-425 can be used for J" 
scale and S; C426 can be used for W”, 
$ and HO. Kemtron Corp. Inc., 748 
Falton Street, Fresno, CA 93721, lists 
six types of crossarms for O gauge in ade 
dition to Western Union-type of imula- 
tor mountings. Be sure to file a slot in 
the pole for a snug fit of the crowarm be- 
fore cementing it in place. For those of 
you who would like to obtain: ready- 
made poles of either the bracket type ог 
‘crose-span type, Е. & Company, 
Box $$, Duarte, СА 91010, markets 
them, 
With your track plan as а guide, mark 
the location of each pole on your layout. 
Power leads can be soldered directly to 
the pole base extending through the un- 
derside of the table. However, if you 
have to run a power lead to a section af 
overhead held up by a wood pole, try 
this method: Solder a short piece of 
black insulated No. 26 hook-up wire to 
the end of the span wire. Run it down the 
pole on the side opposite to normal 
viewing and through a small hole in the 
table. Because the resistance of thin 
wires causes power losses, it В necessary 
that this thin feeder line be spliced into a. 
heavier wire immediately below the m- 
bletop, Tie the small wire to the pole 
with black thread — you never will 
Алом it was there. Remember to use the 
template to space the poles the correct 
distance on either side of the track. Inci- 
dentally, notice that the bracket poles 
аге almost always erected on the outside 
of the curve. 

Drill holes into the tabletop for erect- 
ing the poles. Holes should be drilled 
small enough so that poles will fit tightly 
into them. Tap the poles gently into the 
holes until the eyebolta line up with your 
template. І don't glue the poles in unless. 
the hole is oversize; this allows for verti- 
cal adjustment. И your baseboard ls too 
thin to support a pole, glue a short piece 
91^ x 2" wood under the pole location 
before drilling the hole. Plant bracket 
poles vertically. In raising plain poles 


used in cross-span construction, drill 
holes at a slight angle to give poles rake 
IF there still isn't enough rake, force a 
spike between the pole and the hole so 
give it more lean. 


Stringing overhead 

We will stars the actual stringing of 
overhead with the crossspan wires 
found on simple-span construction. Pur- 
chase а vial of round black "Indian 
beads" of the smallest size that will per- 
mit two thicknesses of our spring brass 
wire to pass through the hole. Thread а 
bead onto the wire, loop through the 
pole eyebolt (if you are using eyebolts 
on your m poles) and hack 
through the head again. Gently squeeze 
the span wire together at the eyebolt 
and slide the bead up as close to the eye- 
bolt as possible. Lightly pull the span 
wire taut with one hand and bend the 
short end protruding from the bead away 
from you with the other hand. Clip this 
‘off about Ye” from the bead. Now cut 
your span wire about |" longer tham 
needed 10 reach the other pole. Slip ona 
bead and repeat (he process. Аз you 
make the loop through the second eye- 
bolt, make sure the cross-span wire be- 
tween the poles remains fairly taut 1 
usually do not trim excess wire from this 
second side until final adjustments are 
made, and 1 am satisfied with the whole 
section. The brass wire will withstand 
several reworkings before it breaks. You 
will find that this system is adjustable 
and requires no soldering 

Trolley wire is hung from hangers or 
"ears" Those that go on the cross spans 
and brackets can be made as follows 
First, hang а U-shaped piece of wire 
‘over the span wire and slip a tiny eyelet, 
я short bit of Y” brass tubing, or even a 
bead in place as shown in fig. 7. Then 
bend the ends over like a cotier pin and 
trim off extra wire. (NOTE: The wire 
‘used for ears should he no larger in di- 
ameter than the running wire.) Eyelets 
and beads are more uniform in size than 
splices of tubing. although some model- 
ers prefer to use nothing at all. Curved 
sections of overhead are strung with 
Pullover hangers and are constructed 
similarly to regular hangers, see fig. 7b, 

Do noi solder the hangers to the spans 
às yet. No dimensions are given for the 
hangers: just make them as small as pos- 
sible. Beads are preferred for making 
HO hangers since eyelets and tubing sec- 
tions may be oversize. Ready-made 
hangers for both straight and curved 
track are available from Wagner Car 
Company, E. Suydam & Company, and 
Kemtron Corp. These paris are prefer- 
able for appearance and they save time 
in wire hanging, but they do involve a 
little more expense. 

Tie the backbones in place around all 
curves. The backbone. together with 
pull-overs and hangers, holds overhead 
Wire in its correct position aver curved 
track: refer again to figs. 1 and 2 Tie 
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‘one end of the backböne wire to the pole 
за the beginning of the curve, lead it 
around the curve in one piece, and tie 
the other end to the pole at the end of 
the curve. Fig. 1 shows how to tie the 
wire, The backbone should be just bare- 
Jy taut, The wire gradually will tighten 
itself as the pull-overs are fastened in 
place. On a short, abrupt curve, no back- 
bone is  pull-overs can be 
tached directly to the pole. Note "Short, 
abrupt curve” in fig. 2. 

Most O-gaugers cut the trolley wire 
into blocks, with the running rails bond- 
ed throughout — usually the reverse pro- 
cedure of the smaller gauges. Blocking 
trolley wire in O gauge is easy to do, and 
almost a necessity if you expect to sig- 
mal. Besides. that’s the way the proto. 
types do it. However, it does mean the 


liberal application of insulators to the 
‘overhead, especially on span wires be- 
tween two tracks, at the ends of a block, 
land on span wires and backbones that 
span a block insulator on a wire, И you 
have a friend who makes printed circuit 
boards, you have it made. Ask him for 
his scraps of Y” thick glass epoxy mate- 
rial known in the trade as claw G-10 
(yau'll want it with the copper re- 
moved). Saw it into strips ўні” wide and 
drill No. 65 holes in pairs as close 10- 
gether as you can get them. Then slice 
the strips into sections about W” long. 
each with double holes. That's your in- 
sulator. If glass epoxy material is not 
available, substitute it with some other 
non-conducting material such as plastic 
(styrene should work well). To install 
the insulator on the trolley wire, cut the 
wire at the point where you want to lo- 
cate the insulator. Bend the wire ends 
sharply with the pliers and insert the 
‘ends into each of the holes from under- 
neath, Bend the ends back and cut off 
part of the excess, leaving a 287 til 
Seo fig. 8. When using this method of in- 
sulator installation on span wires, twist 
the end of the span wire around itself 
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several times before trimming it off, 

Unwind your spool of trolley wire un- 
der all the cross spans and brackets as 
far as possible around the line. Continue 
through all track turnouts on the straight 
side. If your layout is a loop, let the wire 
begin and end at the same turnout. Now, 
temporarily fasten the wire to the cross 

‘over curved trackage with paper 
clipa Use an opened clip at sach pole 
where you have a backbone attached, by 
hooking one end around a pole and the 
other по the trolley wire. Your wire 
should stay over straight track without 
support Fasten one end of the wire to 
the second pole beyond where the two 
ends meet. Or better yet, use a portable 
wire anchor. This is a block of wood ex- 
actly as high as your wire should be 
Clamp or screw the block to the layout 
table. The wire can be clamped by plac- 
ing a small wood screw and washer over 
the wire so as not to nick it. Now pull 
the other end of the wire until it is furely 
taut. Tie it beyond the point where the 
ends come together, Handle the wire 
very carefully; if kinked, it may break 

‘Some modelers prefer to hang the wire 
over the curves first. | prefer to start 
over tangent track, using a temporary 
clamp on the wire 10 maintain tension 
‘while soldering it to the bottom of the 
hangers Make sure the "pull" or tension 
is the same at any point on the layout. 
Use a minimum amount of solder and 
make certain that wire and bangers ace 
well cleaned. Progress your way around 
the layout, soldering one car at a time. 

You will need a lot of cars for the 
curves, similar to the ones used on the 
span wires. Again, these are shown in 
fig. 7b, for single or double wire, if you 
wish to make them younelf As men- 
tioned previously, however, the we of 
purchased lost-wa castings greatly sim- 
plifles hanging the wire. Unused ears on 
the wire can be clipped off if not needed, 
although І certainly recommend you not 
do so until all wirework is finished and 
approved, 

‘Space the pull-overs equally around 
curves. The number required depends on. 
the radius of the curve, but it works out 
weil to use an odd number И possible: 1, 
3, 5. etc. The more pull-overs you use. 
the more the overhead wire will conform 
itself to the track radius. Notice that the 
trolley wire actually does not curve. but 
follows the track in short. straight seg- 
ments. Refer back to fig. | 

Now, along the curved trackage. vol- 
der an ear 10 the running wire halfway 
between the bracket poles. Use а small 
needienose pliers, reverse-tenaion 
tweezers, or a ruling pen o clamp one 
end of the car. Solder the end opposite 
the clamp, move the clamp to the sol- 
dered end, and use your iron again. See 
fig. 9. WARNING: Do not use acid Пах 
solder for any of this work. To attach a 
pull-over between the ear and the back- 
bone, bend a convenient length of spring 
brass wire fishshook fashion and insert 
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the hook end into the eye of the pull- 
over ear as shown in fig. |. You can 
leave іт hook-shaped, twist it several 
times, or secure it with a bead. A fot will 
depend on working space. In congested 
Yard work, wires will be too numerous to. 
use anything but a simple loop. Loop the 
free end temporarily in place on the 
backbone. Attach the rest of the pull- 
over cars and pull-overs in the same 
manner. Now, solder all trolley wire to 
the and bracket hangers, but 
do not solder the hangers fixed as yet 
Get one of your trolley cars and set it 
on the track with pole up and the shoe 
against the wire. As you push it along, 
notice how the pole is pulled over to the 
inside of rhe curve, The correct position 
vf the wire is sumenere between the cen- 
ter of the track and the inside rail of the 
‘carve. It в the point at which the trolley 
shoe rides smoothly without coming off 
the wire; the point where the trolley shoe 
or wheel is exactly опен 10 the wire, 
Locate this point at each c 
bracket and secure the сага 
of solder. Now push the car along with 
the pole against the wire and adjust the 
pull-overs in similar fashion. Put a bead 
‘on the pull-over before making tbe final 
bend and follow the procedure used for 
span wires. You may find it necessary 10 
lightly solder the pull-over to the back- 
bone wire to prevent it from sliding out 
‘of position. When you have finished 
your curve, it should appear similar to 
the illustration in fig. 1, Finish soldering 
all straight portions of the wire, using 
the template to locate the wire center- 
ine. 1f hung on the wire, a small meat 
skewer or your reverse-tension tweezers 
will act as а plumb line and speed up 
your work. Do this 10 all other cars. 
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Wire pans 


Now you are ready 10 install the wire 
рапа — the tiny turnouts (also called 
frogs) placed in the wire over the track 
switches that enable the pole to follow 
the correct route. These can be pur- 
chased from such suppliers as Suydam 
and Wagner Car Company. 

Here is the easiest way to locate the 
correct position of а pan: Set a trolley 
саг on the track and push it slowly 
‘through the turnout as shown in fig. 10. 
Mark the point where the pole leaves the 
wire. If you have several cars, do this 
with all of them to determine the aver- 
age point where the poles leave the wire. 
When you're satisfied that you have the 
spot, cut the overhead, bend the wire 
ends upwards and invert the pan. At this 
point you'll probably discover that the 
Tunning wire from the diverging route is 
pulling the pan in that direction, vo in- 
still counteracting wire from the op- 
ponite side of the pan to the fist pole in 
front of the switch. Tie it into the eye- 
‘bolt on the pole using the bead construc- 
tion. 
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A rale of thumb has been that the wire 
pan usually is located one-third of the 
distance between track points and frog. 
This is usually true, but double-check an 
actual car before cutting the wire. І have 
found, too, that this distance is closer to 
one-fourth of the point-to-frog dimen- 
sion when using сам pans. Incidentally, 
if the angle of the turnout happens to be 
sharper than the angle of the pan, form a 
special ear as shown in fig. 11 and solder 
it ко the running wires. This will enable 
the srolley pole to track better, 

When hanging wire, don't be afraid to 
make a mistake the first time around. It 
в relatively easy to splice together an in- 
‘correct cut. just fabricate some small 
pieces of brass as we did for the wire in- 
sulators. Insert one on the splice, cut the 
double-back ends of the wire short, and 
touch with the soldering gun. 

After all mainline pans have been in- 
stalled, hang trolley wire over all of your 
secondary track, yards, sidings, etc. Start 
from a turnout and work as you did on 
mainline overhead. Wire on a dead-end 
siding is tied to a pole at the end of Ihe 
rack as shown at "Yard" in fig 2 

When you cannot erect poles on the 
‚outside of the curve due to natural or 
man-made obstacles. follow prototype 
practice by using an extra-long bracket 
“arm and fasten the backbone to the outer 
‘ends. You will need to attach a line from 
the bracket end on the first inside-curve 
pole to adjacent poles beyond the ends 
f the curve. This will keep bracket arms 
in alignment and prevent undue stress on 
the trolley wire. See fig. 13. 


Adjustments 


A few more adjustments are in order 
before we can fully operate. Begin by 


sleaning off all soldering flux from the 
‘overhead with cleaning fluid or lacquer 
thinner, Pull a car out of the carburn and 
give new wirework its crucial test. You 
may expect а few dewirements at first, 
bui by following these pointers you 
should be able to correct them 

1. Check for tiny lumps of solder on 
the wire or ears; remove them with fine 
sandpaper 

2. Check for trolley wire that is not 
quite in adjustment on curves: pull-overs 
may have to be lengthened or shortened. 
Remember, the trolley wheel shouid be 
exactly tangent to the wire. 

3. Иа pole jumps or takes the wrong 
Wire at a turnout, pull the wire a ще off 
center by adjusting or adding pull-overs 
and backbones. See fig. 1. Moving the 
turnout off center may also correct this 

4. In the event that the pull of the 
trolley wire (on curves especially) is 
enough to bend poles inward, you may 
have to add a guy wire as shown in fig, 
12 This is simply a wire attached to an 
eyebolt near the top of the pole and an- 
chored to a small screweye in your ta- 
ble-top or framework, Tighten the wire 
‘enough to pull the bend out of your pote 

Don't worry if your мие is a tiny bit 
‘off center over straight sections of track- 
age as long аз the pole rides smoothly. A 
Jeeway of a scale foot each side of center 
‘satisfactory, 

For good operation, keep the trolley 
wire clean with a “Bright Boy” or very 
fine sandpaper, Also, keep the shoes or 
wheel on the cars clean. One of the best 
ways of keeping the wire bright and 
shiny is by frequent operation. Make at 
least a franchise run daily and you will 
never have any trouble 

Happy operating! 
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Chicago Surface Lines streetcar 
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W DESIGNS FOR TRACTION LAYOUTS 


BY E.S. SEELEY JR., GEORGE H. DRURY, AND MIKE SCHAFER 


ON the following pages are plans for 

several model electric railways — 
ranging in size from simple shelf layouts 
tw a full-size around-the-room interur- 
ban road — as inspiration for the model- 
er about to embark on the constraction 
of his own traction empire. Keep in 
mind that these pikes merely represent 
suggestions for electric railway layouts 
You should adapt or alter plans to suit 
your own needs, whether by changing 
the size of the plan, adding or subtract- 
ing tracks, or simply by changing the 
mames of the railroad and the towns it 
serves. For that matter, you need not fol 
low these plans at all, but just pondering 
them may lead you по dream up а con- 


pletely new and different traction line 
that meets your fancy 

If you are а beginner, it would be wise 
for you to мап with one of the simpler 
layouts shown in this section. A good 
idea would be to begin by equipping 
your traction line with one or two ready- 
онтоп interurban cars that can be oper- 
ated on à layout wired in common neo- 
rail fashion. For simplicity im wiring. 
many of the layouts presented contain 
по reverse loops or wyes, although these 
сап be added easily once you gain expe- 
rience with wiring and operating your 
pike (Kalmbach's softcover book How 
To WIRE YOUR MODEL RAILROAD eov- 
er general wiring for model railroads). 


Ultimately. trolley wire can be hung for 
realistic and authentic overhead power 
distribution. 

Interurban lines in the East, the Mid- 
west, and the Far West had their own re- 
gional characteristics. Eastern tines 
ended to be true "between city” lines; 
Midwestern interurbans joined compar- 
atively distant cities and served the 
farmlands between: in the Far West the 
interurban more closely resembled an 
electrified ahortline railroad with car- 
load freight operations not usually found 
in the East or Midwest, Each layout in 
this section displays — at least in part — 
опе of these themes or reginaal «агас 
teristics. 


Shelf layouts 


Space-saving shelf layouts will fit almost anywhere 


Hampshire Hills Traction 


HAMPSHIRE HILLS TRACTION 
LINES is one of the simplest railroads 
that can be modeled on a shelf, New Eng- 
land trolley lines represented a rural 
way of life. most of them were built only 
o sireet-rallway standards and only con- 
nected nearby cities, thus the саг of 
such lines rarely exceeded 15 to 20 mph 
as they bounced and rolled in leisurely 
fashion through the hilly countryside of 
northeastern United States. 
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The HHT connects the wo small 
towns of Concordia and Vermomville, 
the latter being the site of HHT» car- 
barn At Hampshire Hills, midway be- 
tween the (wo villages, the line inter- 
changes with a steam railroad, the Bos- 
ton & Maine Central Railway. Freight 
imerchange is HHT's major source of 
income. Passenger service operates be- 
tween Concordia and Vermantville, 
with a stop at Hampshire Hills for pas- 


sengers transferring to steam-road trains. 

Hampshire Hills Traction can be ex- 
panded easily to serve additional towns, 
either by adding more shelves and track- 
age to one end of the layout, or by grow- 
ing out from both ends. Many railroads 
and interurban lines located their main 
yards and carbaras at a middle point on 
the system's line, with trains working 
‘outward from this central location to 
‘endpoint destinations 


Modest Empire Traction 


MODEST EMPIRE TRACTION 

COMPANY is both а shortline inter- 
urban railway and an industrial switch- 
ing line. Both types of railroads are 
adaptable to shelf-type layout construc- 
tion. 

MET ties Modest. located on the 
shores of a bay, to an industrial section 
‘of nearby Empire. Modest is the site of a 
Terry landing. freight and passengers ar- 
rive on railroad carferrics connecting 
with the steam roud that terminates on 
the opposite shore of the bay 

An interchange in Empire with the 
Pacific Southern Railroad gives MET 
two important functions: Рим, the MET 
performs a transfer service; freight cars 
аге taken from the ferry at Modest to the 
PS. Second, MET acts as an industrial 
switching line for the Pacific Southern, 
parent company of the Modest Empire 
Traction Company. A small amount of 
Passenger service provides some extra 
activity on the line. 

The action begins with the arrival of 
the ferry at Modest. First, ferry passen- 
ders are transferred to a small semi-open 
car for the shuttle run to Empire. The 
сат departs, and a seeplecab locomotive 
moves in to рай freight cars off the ferry. 
The Tun пиће one or ro 
stops along Main Street. turm onto Pas- 
adena Avenue, and then grinds to a hal 
ahead of the switch to the yard- 
‘connecting track. Another freight motor 

small box-cab — moves off the Pa- 
cific Southern interchange with a load of 
freight cars hound for the ferry dock for 
the next sailing. The box-cab moves 
around the waiting passenger run via the 


yard-connecting track, and the interur- 
ban car moves forward to its Мор next to 
the PS depot where passengers divem- 
bark for steam-road trains. The car then 
rolls along to the station at the end of 
the line, where remaining passengers de- 
train and new ones step aboard for the 
return ran 10 the ferry. Empire Is also 
served by larger interurban lines, hence 
MET never has sought an expanded pan- 
senger market. passengers merely arc let 
‘off at this depot at the edge of downtown 
Empire. In fact, the track ends in the 
middle of the street at this point 
Back at the dock, the steeplecab de- 
paris for downtown Empire and will do 
work along the way. Meanwhile, the 
box-cab май in the middle of Main 
‘Street (much to the annoyance of motor- 
ists!) for the steeplecah to clear on the 
main track. The bos-cab then moves in 
to push freight cars aboard the waiting 
ferry. While the steeplecab works the in- 
dustries along the main line (Klamith 
Cola, Modest Canning. and so forth), the 
passenger shattie moves toward the Mod- 
est ferry depot, probably via the yard. 
‘connecting track in order 19 get around 
(Ве stecplecab. By now the boxscab will 
be finished with its work and out of the 
мау for the incoming passenger run from 
downtown Empire. With that, the semi- 
‘open car rolls in, discharges passengere 
for the ferry, and the boat departs 
You can sec that MET keeps active 
t interchange, yard area. and nu: 
merous industrial sidings. The layout 
could be operated emily by a two-man 
cam because Modest Empire Traction 
is one of the busiest railroads of its size. 
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San Francisco "Muni" 


MUNICIPAL. RAILWAY is a repre- 

sentation of the San Francisco Munic- 
ipal Railway: The prototype "Muni, 
it often is called, in best known fo 
Ме сат, but most of the city’s transit 
riders use its large fleet of diesel and 
trolley bases and streamlined РСС 
Mrectcans. 

San Francisco's topography has pro- 
duced some picturesque streetcar lines 
that would make excellent modeling 
subjects. Selective condensation of the 
35 miles of route gives us an around-the- 
wall shelf layout. 

Of the five remaining sireetcar lines in 
San Francisco, the Church Street line 
has the most to recommend i for modei- 
ing private right of way on a меер grade 
through a park, a couple of sharp curves 
that restrict certain classes of cars from 
using the line, and a T-shaped мус at the 
end of the line. The wye has special 
averhead frogs for hackpoling through 
the switch. Grooves in the street beyond 
ihe end of the track attest to slippery 
Tall and brakes sometimes applied too 
ше. 

Our modeling of the Muni also should 
include one of the two tunnels that take 
the cars to the western part of the city. 
The Twin Peaks tunnel is the one we 
hene, because it has two subway sta- 
tions, one of which can be modeled un- 
der the front edge of the table. 

Model the Taraval Street line so that 
it descends to the beach in a serien of 
"swirsteps,” level at the cross streets and 
downhill between. 

Three miles of Market Street have 
been condensed to three blocks on our 
layout The wye at Eleventh Street is 
used for turning cars going from the car. 


barn to the other lines. At Powell Street 
there is space to model a cable-car turn- 
table with a cable car (vo your Майо» 
will know immediately that this is San 
Francisco). Don’t forget the crowds of 
people waiting to board the car. 

We use modelers’ license to move the 
сатат to the west portal of the tunnel. 
Similarly we can move the East Bay Ter- 
minal a block north to Market Street to 
avold widening our shelf layout. Today 
the prototype terminal la host to buses 
from the East Bay area and from Am: 
trak’s Oakland station, but it was once 
the terminal for the Key System, the дас. 
ramento Northern, and SP's Interurban 
Electric Railway, 

Operation on the model version of the 
Muni follows the prototype closely 
РСС cars leave the carbam early in the 
morning en route 10 the ends of the linen, 
which means a rip 1o Eleventh Street for 
the Church Street саг. Rush hour, of 
course, brings more cats out, either 
POC's or, to back up a few years, the old 
heavyweight cars known as "Iron Mon- 
mers” An occasional special movement 
can bring out the last of the Iron Mon: 
sters, No. 1, in its gray-and-maroon liv- 
сту with a destination sign reading NO. 
WHERE IN PARTICULAR. For vari- 
ety of operation you can bring out the 
Stecker 10 tow home a disabled car, and 
the line car can make a trip from time по 


time 

This layout bas possibilities for auto- 
matic operation over parts of the line, 
and you may want to Investigate operar 
tion of two сагу on the same section of 
track, using overhead wire and tbe left 
rail for one and overhead and the right 
sail for the other 


Table layouts 


The versatile table layout provides a basis 
for many different kinds of operation 


PARK AVENUE LINES welcomes 

you to the "Gay Nineties” era of the 
streetcar railway. Ladies dressed im 
ankle-lengih white dresses and toting 
dainty parasols, men wearing pin-striped 
sults and displaying handlebar mous- 
laches, and “newfangled” gasoline car- 
ayes rolling down the street are all a 
part of this turn-of-the-century scene. In 
That day and age, the city park was the 
main gathering place for the townsfolk, 
and people flocked aboard the bouncing 
city cars for the ride to the park for a 


Sunday afternoon band concert 

The simple but interesting track plan 
of PAL will fit on almost any standard 
size plywood panel (depending on what 
scale in modeled) and is well-suited for 
expansion by adding a table adjacent по 
the existing one, Dotted lines indicate 
where new track routes could diverge 
from original lines if the layout were ex- 
panded. 

Park Avenue Lines offers the modeler 
the opportunity to construct street track- 
work, to build old-time stores and shops 


in the downtown ares. and to landscape 
the rather extensive park area. As the 
city grows and the park becomes more 
nd more the focal point of activity, a 
siding or two can he added in the park to 
hold special cars that travel across town 
with excursionist. 

Although two cars can be operated in 
opposite directions on the Park Avenue 
Lines (desplie the absence of passing 
sidings), it is more interesting to have 
two or more cars running in the same di- 
rection 
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INDIANA TERMINAL RAILWAY 

is ав action-packed interurban layout 
that depicts the classical electric inter- 
city railway of the 1930's, when big steel 
interurban cam whipping through the 
countryside with trolley pole zinging 
мете an everyday sight to the people of 
the Midwest. This was the region of the 
United States where interurbans reached 
their peak of development 

The ITR has fast mainline trackage, 
and features upper-tler trackwork to re- 
lieve the flatness found on many table 
layouts, The line coanecis the ге 
spectable-size (Гог a model railroad lay- 
өш) community of Monticello with 
Rochester, and also serves Lakeview 
Amusement Park not too far out of Mon- 
Yello. Look again at the layout plan 
and you will note that there are several 
sidings and industrial spurs. The ITR 
will allow you to take those big freight 
motors (such as the CALE freight mo- 
tors featured on pages 88 and 89. or even 
a version of the Illinois Terminal Class 
В shown on page 102) ош on the line 
and do a significant amount of freight 
‘operation (while dodging the regular 
passenger runs) 

There are й number of mal 
possibilities on the Indiana Terminal 
Railway, one being a lap method where- 
by Monticello and Rochester become 
different towns each time a train enters 
them om a rum. This way, the modeler 
can imagine the ТАЗ route to be any 
length Ве wants it 10 be 

The map of our fictitious ITR shows 
the line as it might be routed if it 
stretched from Monticello to, say. South 
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Bend, Ind. A typical run might be as fol- 
lowe: 

А train departs Monticello, circles the 
amusement park. and then entem Lo- 
anspor: (Monticello the second time 
We enter it on the layout). The train con- 
tinves to Rochester, then 10 Plymouth 
(Monticello the third time) and on to 
Bremen (Monticello the fourth time). 
and vo on unti] South Bend is reached 


Rochester's nume only gets changed 
once on this uting — it becomes Mish- 
awaka the second lime we enter IL The 
reverse alvo works; a train can start out 
from South Bend und work its way south 
to Monticello. 

Keeping the above pattern in mind. 
bere in a more complex operation using 
two trains: 

The first ITR train of the day, the 
Hoosierland Limited, departs Monticello. 
early in the morning and travels to Lo- 
gansport, Rochester, and Plymouth At 
Plymouth, the train's diner-lounge is 
dropped off (by now, breakfast has been 
served, and the train will be arriving in 
South Bend before lunchtime). The Lim- 
ней ош of Plymouth and 
makes а мор at the amusement park. At 
this time, the southbound Monticello Et- 
press depans from South Bend. As the 
Hoosierland Limited stops in Bremen. 
the souchbound Express makes its stop in 
Mishawaka: the two trains meer at the 
siding just outside of Bremen. By the 
time the Expresa arrives at the amune- 
ment park stop, the Hootierland Limited 
has reached South Bend. The south- 
bound Monticello Express moves into 
Plymouth and picks up the diner-lounge. 
dropped off by the northbound Hoosier- 
land and continues to Monticello, 

To make operation still more interest- 
ing and varied, some passenger trains 
could operate anly between Plymouth 
and Monticello, and others only be- 
tween South Bend and Plymouth, On top 
of all this action add am interurban 
freight train. and you have опе very ac- 
tive lodiana Terminal Railway! 


Liberty Bell Traction 


LIBERTY BELL TRACTION is a 

layout that can simulate the expan- 
sion and growth of an actual interurban. 
You can start by modeling the LBT as а 
simple street railway on a plywood pan- 
el. This original line. contained within 
"the city of Susquehanton, is laid out in 
figure-8 fashion and sports a couple of 
passing sidings, a carbarn, a spur to the 
dairy (one of the regular morning trains 


carries a special milk car to be dropped 
off at the dairy). and even a portion of 
private right of way 

The management of Liberty Вей 
Traction soon realizes that potentially 
there is extra business — and profits 
in line expansion to smaller cities near- 
by. So the LBT streetcar linc is extended 
10 Cambria and Quakersburgh and be- 
comes an interurban railway. 


рана 


Quakersburgh (and Boroughsburgh 
across the Susquehanna River) can be 
built on another, smaller table. Al- 
though smaller than Sasquehanton, 
Quakersburgh becomes the site of the 
main shops and yards of the newly ex- 
panded system. The new interurban serv- 
ice and increased local streetcar service 
for downtown Susquehanton justify а 
new, larger terminal building for LBT, 

rmn ma pagr Мі 
117 


Ania а eye та 


мв 


Liberty Bell Traction 


anand ios pap ит 
‘one that can be used by the local street» 
cars and by interurbans on the new line. 
|o Quakenburgh. The Susquehanion 
carbarn is moved to a location near the 
mew passenger terminal on Market 
Street, and a freight terminal із con- 
structed at Bethlehem Road and Lehigh 
Street 

The Lehigh Valley Railroad inter- 
change with the LBT in Lehigh Junction. 
provides our electric line with substan: 
tial freight business to Quiakersburgh 
and 10 the new industries at Susqueban» 
ton that have opened since line expan- 
sion. Some freight movements through 


Susquehanton mast negotiate the down- 
town streets, but Quakersburgh is lucky 
to have a freight-belt bypass around the 
city to keep rail traffic in is streets at a 
minimum, 

Because of а sizable main line, the 
LBT can host long freight drags, multi- 
саг commuter trains, and fast, named 
limited with parlor and lounge cars Per- 
haps you could run your own version of 
prototype Lehigh Valley Transit’s Liber- 
ty Bell Limited over the route of our LBT 
between Quakersburgh and Susquehan- 
ton, where connections are made with 
the liney's local streetcar service. 


Around-the-room layouts 


Combination shelf and table layouts are highly realistic 


Public Service Traction 


PUBLIC SERVICE TRACTION 

COMPANY ва layout for the trac- 
tion modeler whose eyes light up at Ihe 
‘mention of Eastern Massachusetts Street 
Railway. the Connecticut Company, or 
New Jersey Public Service. It offers a 
fine setting for deck-roofed Brill cars 
grinding along city streets, hitting an un- 
accustomed 30 mph on the shoulder of 
the county pike, and returning at day's 
‘end to a big multistall carbarn for a 
quick wash and running-gear inspection. 

The PSTC is a multiple-route system 
designed so the routes can be combined 


in different schemes typical of the re- 
ition, For example: The major routes of 
the Connecticut Company followed an 
end-to-end pattern, starting from the 
New York state line and running along 
the shore to New Haven, then heading 
north to Hartford and the Massachusetts. 
state line. Routes of the Eastern Massa- 
chüsetts Railway criss-crossed the area 
they served: routes of the New Jersey 
Public Service fanned out in different di- 
rections from the main Newark termin 
With the proper variation in station 
names, each pattern can be simulated on 


the РТС. A study of the layout will re- 
veal many possibilities. 

In planning route patterns, note that 
the barn lead on Mill Street and both 
sides of the lap of track around the park 
— opposite Newark terminal — can be 
used as terminals along with the more ob- 
vious turnback facilities at Newark, 
Caldwell, Elizabeth, Paterson. and En- 
glewood. Imaginative pairings of termi- 
nals will create a Jot of operational vari- 
ау A small box-motor terminal has 
been included at Hillside vo package 
freight or express service can be run 
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Northern Ohio Light & Power Company 


NORTHERN OHIO LIGHT & 

POWER COMPANY is typical of 
‘Midwestern interurbans that once laced 
Indiana, Ohio, Michigan, and Ilinois 
Two toutes run in opposite directions 
from the city of Lima. The east exten- 
sion terminates at Marion. while the 
western line runs through farmland to 
the small bur important agricultural 
town of Van Wert. Suburban service 
also is operated on the Marion line be- 
tween downtown Lima and the power- 
house just outside те city, 

There is a large interurban terminal in 
Lima, freight houses in each terminal 
city. and even a steam-railroad connec- 
Чоп. (Maybe the Northern Ohio is lucky 
enough to have an interchange agree- 
ment with this steam road; if зо, watch 
‘out for that 48-foot curve on the main 
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line In downtown Marion. More typical- 
ly the connection would be limited 10 
moving bopper cars of coal to the pow- 
erhouse.) 

Mergers were а common practice in 
the interurban’s golden age. во we're on 
safe ground in assuming the NO's two 
routes began life as independent compa- 
nies. Let's call them the Lima, Marion & 
Eastern and the Lima Western to keep 
things straight, Cars on the suburban run 
to the powerhouse might be lettered for 
the Lima Traction Company for greater 
variety. This offers the brass hat some 
choice in lettering his cars and in the 
kind of service operated. He can model 
(Ве period before the merger by lettering 
his smaller cars for the LW and his larg- 
er cars for the LMAE. Each group of 
cars would he restricted to runs between 


the appropriate cities, but perhaps as an 
indication that merger is just around the 
‘comer, one МАЕ car might operate as 
a through limited between Van Wert, 
Lima, and Marion. 

‘Or consider that the merger recently, 
has taken place, but not all the cars have 
been relettered for the new company. 
What a grand mixture of colors and 
names could move through downtown 
Lima. There would be new, heavy cars 
lettered NORTHERN OHIO: older cars 
lettered LIMA, MARION А EASTERN 
and others LIMA WESTERN; plus a 
few city curs still lettered LIMA TRAC- 
TION. If each company has its own style 
о equipment and color scheme, we have 
а prototype justification for the variety 
many interurban modelers like to see on 
their layouts, 


Kalmbach books add model railroading 
fun! Whether you're a beginning or sea- 

І soned modeler, you'll discover that these 

H books add tothe relaxation and enjoyment 

you get from model railroading. Select 

the books you need, and buy them today 
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